Message

From: Jeffrey H Birk [jeffrey.birk@basf.com]

Sent: 4/25/2017 6:49:52 PM

To: Montague, Kathryn V. [fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=c50d485150734f6e85059d64dd80a353-Kathryn V. Montague]

Subject: RE: Engenia premix with pyroxasulfone herbicide?

Thanks Kay,

Jeff

From: Montague, Kathryn V. [mailto:Montague.Kathryn@epa.gov]
Sent: Tuesday, April 25, 2017 2:48 PM

To: leffrey H Birk <jeffrey.birk@basf.com>

Cc: Rowland, Grant <Rowland.Grant@epa.gov>

Subject: RE: Engenia premix with pyroxasulfone herbicide?

Hi, Jeff,

I'll need to run this by EFED. They pretty much require a standard set of data for everything with these uses/products,
so I’'m not sure you’ll be able to not do the field flux testing, but | will let you know what they say.

Best Regards,
Kay

From: Jeffrey H Birk [mailto:ieffrey birk@basi.com]

Sent: Tuesday, April 25, 2017 9:35 AM

To: Montague, Kathryn V. <¥ontague. Kathryn@epa gow>
Cc: Rowland, Grant <Rowland Grant@epa.gov>

Subject: Engenia premix with pyroxasulfone herbicide?

Hello Kay,

BASF is in the process of developing a new end-use-product containing the BAPMA salt of dicamba and pyroxasulfone
herbicide for use in DT cotton and soybeans. BASF expects to be able to submit this new dicamba premix for registration
in 1Q18. In putting the development program together, the question about the need for field flux testing came up. After
discussing internally and considering any impact that this premix may have on the overall volatility characteristics of the
BAPMA salt of dicamba, BASF has concluded that the volatility concern for this proposed premix would be no different
than that for Engenia herbicide, and therefore, no additional field flux data should be required. The reasoning for this
decision is as follows:

¢ The new product contains the BAPMA salt of dicamba, which has already been evaluated for field flux, as
Engenia herbicide.

e Pyroxasulfone herbicide is not volatile.

¢ Pyroxasulfone is non-ionic and is not formulated as a salt

e There are no other salt forming components in the product formulation that can degrade the low volatility nature of
the dicamba/BAPMA salt.

e There is no expectation that the volatility potential of this BAPMA salt of dicamba and pyroxasulfone herbicide
premix will be different than Engenia.

Please let me know as soon as possible if EFED should disagree with this conclusion. Any required field flux studies will
need o be conducted in 2017 to meet our 1Q18 submission target.
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Thanks,

Jeff
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Message

From: BHAKTA, TINA [AG/1000] [tina.bhakta@monsanto.com]
Sent: 4/6/2017 2:43:24 PM
To: Montague, Kathryn V. [fo=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=c50d485150734f6e85059d64dd80a353-Kathryn V. Montague]; Rowland,
Grant [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=5b004bc79f1f40b0a181a584a8¢c64495-Rowland, Grant]

CC: MARVIN, THOMAS [AG/1920] [thomas.marvin@monsanto.com]

Subject: RE: patent search

Re-sending as got a bounce back from Grant.

Tina Bhakta Ph.D.
Global Chemistry Expansion Lead, Regulatory

From: BHAKTA, TINA [AG/1000]

Sent: Thursday, April 06, 2017 9:41 AM

To: 'Montague, Kathryn V.' <Montague.Kathryn@epa.gov>; Grant.rowland@Epa.gov
Cc: MARVIN, THOMAS [AG/1920] <thomas.marvin@monsanto.com>

Subject: FW: patent search

Hi Kay and Grant,
Great to see you both in person earlier this week.

| wanted to follow up with this search for synergy that we requested for confirmation Feb 14, that we did not hear
back. | wanted to see if at least one product could be confirmed as the cotton growers really need this product for the
south immediately based upon the pressure that they are seeing.

66222-

Cotoran 4L Herbicide 181

Fluometuron (41.7%)

For this Al we have conducted our search and can self-certify that there are no patents with Dicamba related to synergy.
Please can you provide guidance on this so that we can proceed with submission of wind tunnel testing.

Finally, were you or Grant able to follow up on the volatility study for RU Xtend (premix) to get an estimate of timing for
this product??

Thanks

Tina Bhakta Ph.D.
Global Chemistry Expansion Lead, Regulatory

From: BHAKTA, TINA [AG/1000]

Sent: Monday, March 20, 2017 3:23 PM

To: Montague, Kathryn V. <Montague Kathryn®epa gov>
Subject: FW: patent search

Kay

This was the search | was referring too. Initially requested Feb 14,
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Thank you!

Tina Bhakta Ph.D.
Global Chemistry Expansion Lead, Regulatory

From: BHAKTA, TINA [AG/1000]

Sent: Thursday, February 16, 2017 10:01 AM

To: 'Kenny, Daniel’ <Kenny.Dan@epa. goe>

Cc: 'Montague, Kathryn V.' <Bontague. Kathryn@epa.gov>; 'Rowland, Grant' <Bowland. Grant@epa.gov>
Subject: RE: patent search

Dan and Kay
Do you think we will hear back on this search today?
Thank you

Tina Bhakta Ph.D.
Global Chemistry Expansion Lead, Regulatory

From: BHAKTA, TINA [AG/1000]

Sent: Tuesday, February 14, 2017 10:12 AM

To: Kenny, Daniel <Kenny.Dan@epa.gov>

Cc: Montague, Kathryn V. <Maontague. Kathryn@epa.gov>; Rowland, Grant <Rowland. Grant@epa gov>
Subject: RE: patent search

Dan,

Thank you for the confirmation. Based on how the EPA has looked for the specific combinations that will be applied,
there will be a few more products that we will need to add, as in some cases it will not be the individual two way
combination that we will be testing but the formulated product might contain 2 Als and thus when combined with
dicamba it might become a 3-way combination and will need to be search for on that basis.

EPA . . ips
Product Active Ingredient Composition
reg No
o o 279- ,
Authority’ Maxx Herbicide 9560 Sulfentrazone (62.12%) / Chlorimuron Ethyl (3.88%)
o . . 66222-
Cotoran 4L Herbicide 181 Fluometuron (41.7%)
.o . . 279- .
Authority’ MTZ Herbicide 3340 Sulfentrazone (18.0%) / Metribuzin (55.0%)
e . 279- _
Authority XL Herbicide 3413 Sulfentrazone (62.22%) / Chlorimuron Ethyl (7.78%)
L 59639- o
Fierce 193 Flumioxazin (33.5%) / Pyroxasulfone (42.5%)
. . 279-
Authority Assist 3330 Sulfentrazone (33.33%) / Imazethapyr (6.67%)
Fierce XLT >9639-
194 Chlorimuron (6.67%) / Flumioxazin (24.57%) / Pyroxasulfone (31.17%)
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Thanks

Tina Bhakta Ph.D.
Global Chemistry Expansion Lead, Regulatory

From: Kenny, Daniel [mailto:Kennv. Dan@epa gov]

Sent: Monday, February 13, 2017 5:17 PM

To: BHAKTA, TINA [AG/1000] <tina.bhakia@monsanio.coms

Cc: Montague, Kathryn V. <Montagus Kathrnn@ena.sov>; Rowland, Grant <Eowland Grant@epa.gov>
Subject: RE: patent search

Hello Tina. We are able to confirm that the specific combinations listed immediately below do not have claims of
synergy granted by the Patent and Trademark Office:

. DICAMBA + SULFENTRAZONE + CLORANSULAM-METHYL
. DICAMBA + PROMETRYN

. DICAMBA + LACTOFEN

. DICAMBA + FOMESAFEN

. DICAMBA + FLUMIOXAZIN

. DICAMBA + FLUMIOXAZIN + CHLORIMURON ETHYL
. DICAMBA + CLETHODIM

. DICAMBA + PYRITHIOBAC SODIUM

. DICAMBA + ACETOCHLOR

10. DICAMBA + ACETOCHLOR + FOMESAFEN

11. DICAMBA + SULFENTRAZONE

12. DICAMBA + CLORANSULAM-METHYL

13 DICAMBA + CHLORIMURON ETHYL

14 DICAMBA + METRIBUZIN

15 DICAMBA + DIURON

16. DICAMBA PENDIMETHALIN

O~ O U b W N

Once wind tunnel tests confirm acceptable results for one of the above combinations, that combination may be added
to the website as an acceptable tank mix partner (provided, of course, that the tank mix partners are registered for
these uses).

Please let me know if you have any questions or need clarification.

Regards,
Dan Kenny

From: BHAKTA, TINA [AG/1000] [mailto tina.bhakia@monsanto.com]

Sent: Tuesday, February 07, 2017 9:56 PM

To: Kenny, Daniel <Kenny. Dan@epa.gov>

Cc: Montague, Kathryn V. <Montague Kathnni®@epa.gov>; Rowland, Grant <Bowland Grant@epa.gov>
Subject: RE: patent search
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Monsanto conducted a search of the US Granted Patent Collection utilizing the Derwent World Patents Index (DWPI)
available via Thomson Innovation on September 8, 2016. All text fields in the patent were searched for the keywords
dicamba and synerg*.

As described in the synergy paper we submitted the following filters were applied and not considered
- Dicamba + non-herbicide pesticide
- Dicamba + pesticide combination not in claim and no data present
- Dicamba + potential future tank mix partner not in claim but data is present
- Dicamba + herbicide not listed as tank mix partner in claim

We focused on those patent search hits containing those active ingredients that are contained in the final formulated
products that we would like approved. The following is the list of tank mix partners that came up with no hits when this
type of search was conducted. Dan indicated that you would be driving a confirmation that these active ingredients in the
highlighted in the table can be cleared for synergy based on the fact that they come up with no hits. I have also added
more 3 more actives that we would like for you to confirm as well as we have intentions of enabling more products that
contain the following active ingredients;

metribuzin
diuron
pendimethalin

EPA Registration Number
Product Name Active Ingredient Composition
e Sulfentrazone (62.1%)
Authority First 279-3246
Cloransulam-methyl (30.0%)
Caparol® 4L 100-620 Prometryn (44.4%)
Cobra” 59639-34 Lactofen (24%)
o o Fomesafen (22.1%) /
/ - -
Flexstar / Reflex 100-1101/ 100-993 Fomesafen (22.8%)
Rowel™ 59639-524 Flumioxazin (51%)
Flumioxazin (30.0%)
Rowel™ FX 59639-117-524
Chlorimuron ethyl (10.3%)
Select MAX” 59639-132 Clethodim (12.6%)
Staple” LX 352-613 Pyrithiobac sodium (33.6%)
Warrant® 524-591 Acetochlor (33.0%)
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Acetochlor (31.1%)

Warrant® Ultra 524-620
Fomesafen (6.6%)

Dan indicated that you would be working on this and would confirm all of the active ingredients in the list and table show
no synergy hits prior to Friday. Please let me know if you have any questions. I look forward to you confirming these for
us.

Thanks

Tina Bhakta Ph.D.
Global Chemistry Expansion Lead, Regulatory

From: BHAKTA, TINA [AG/1000]

Sent: Monday, February 06, 2017 10:58 AM
To: 'Kenny, Daniel' <Ksnny. Dan@epa.gov>
Subject: RE: patent search

Dan,

When do you think we will be able to hear back from you particularly on those actives where there are no patent hits.
We will be waiting for confirmation from you to indicate that the actives that have no patents hits with dicamba from
synergy stand point that these are good to go. Also the rationale that we have provided for you for some of the other
products that do have a hit.

Thanks

Tina Bhakta Ph.D.
Global Chemistry Expansion Lead, Regulatory

From: BHAKTA, TINA [AG/1000]

Sent: Thursday, February 02, 2017 3:16 PM
To: Kenny, Daniel <Kenny. Dan@epa.gov>
Subject: patent search

Dan,

I have attached the patent search that we provided you and the search contained 15 A.l.s and the list of herbicide
products that we want to initially enable as tank mix partners for 2017 with our Xtendimax product. The two products
highlights contain actives that have come up with patent hits. Can you confirm that the rest of the products are cleared
from a synergy stand point and that the rationale that we have provided for the other two products fits with EPAs
exclusion criteria to also potentially clear them also. This patent paper was submitted to the agency on Dec 5™ 2016.

EPA Registration Number

Product Name Active Ingredient Composition
Sulfentrazone (62.1%)
Cloransulam-methyl (30.0%)

Authority” First 279-3246

ED_002084_00054046-00005



Caparol® 4L 100-620 Prometryn (44.4%)
Cobra® 59639-34 Lactofen (24%)

. Flumioxazin (33.5%)
Fierce 59639-193

Pyroxasulfone {42.5%)

Flexstar®/ Reflex”

100-1101 / 100-993

Fomesafen (22.1%) /
Fomesafen (22.8%)

Roundup PowerMax® 524-549 Glyphosate {39.42%)
Rowel|™ 59639-524 Flumioxazin (51%)
Flumioxazin (30.0%)
Rowel™ FX 59639-117-524
Chlorimuron ethyl (10.3%)
Select MAX” 59639-132 Clethodim (12.6%)
Staple” LX 352-613 Pyrithiobac sodium (33.6%)
Warrant® 524-591 Acetochlor (33.0%)
Acetochior (31.1%)
Warrant® Ultra 524-620

Fomesafen (6.6%)

Tina Bhakta Ph.D.

Global Chemistry Expansion Lead, Regulatory

M: 314-369-5897
0: 314-694-8679

This email and any attachments were sent from a Monsanto emall account and may contaln
confidential and/or privileged information.

If you are not the intended reciplent,

contact the sender and delete this email and any attachments Immediately. Any

unauthorized use,

affiiiates and subsidiaries,

reading,
as permitted by applicable law.

including disclosing, printing, storing,
emall, i1s prohibited. All emails and attachments sent to or from Monsanto email accounts
and archiving by Monsanto, including its
Thank you.

copying or distributing this
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This emall and any attachments were sent from a Monsanto emall account and may contain
confidential and/or privileged information. If you are not the intended recipient, please
contact the sender and delete this email and any attachments Immediately. Any
unauthorized use, including disclosing, printing, storing, copying or distributing this
emall, 1s prohibited. All emalils and attachments sent to or from Monsanto emall accounts
may be subject to monitcring, reading, and archiving by Monsanto, including its
affiliates and subsidiaries, as permitted by applicable law. Thank vyou.
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Message

From: Jeffrey H Birk [jeffrey.birk@basf.com]

Sent: 4/25/2017 1:35:05 PM

To: Montague, Kathryn V. [fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=c50d485150734f6e85059d64dd80a353-Kathryn V. Montague]

CC: Rowland, Grant [fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=5b004bc79f1f40b0a181a584a8c64495-Rowland, Grant]

Subject: Engenia premix with pyroxasulfone herbicide?

Hello Kay,

BASF is in the process of developing a new end-use-product containing the BAPMA salt of dicamba and pyroxasuifone

herbicide for use in DT cotton and soybeans. BASF expects to be able to submit this new dicamba premix for registration

in 1Q18. In putting the development program together, the question about the need for field flux testing came up. After

discussing internally and considering any impact that this premix may have on the overall volatility characteristics of the

BAPMA

salt of dicamba, BASF has concluded that the volatility concern for this proposed premix would be no different

than that for Engenia herbicide, and therefore, no additional field flux data should be required. The reasoning for this
decision is as follows:

The new product contains the BAPMA salt of dicamba, which has already been evaluated for field flux, as
Engenia herbicide.

Pyroxasulfone herbicide is not volatile.

Pyroxasulfone is non-ionic and is not formulated as a salt

There are no other salt forming components in the product formulation that can degrade the low volatility nature of
the dicamba/BAPMA salt.

There is no expectation that the volatility potential of this BAPMA salt of dicamba and pyroxasulfone herbicide
premix will be different than Engenia.

Please let me know as soon as possible if EFED should disagree with this conclusion. Any required field flux studies will

need to
Thanks,

Jeff

be conducted in 2017 to meet our 1Q18 submission target.
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Message

From: MARVIN, THOMAS [AG/1920] [thomas.marvin@monsanto.com]
Sent: 5/23/2017 8:42:59 PM
To: Montague, Kathryn V. [fo=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=c50d485150734f6e85059d64dd80a353-Kathryn V. Montague]
Subject: RE: Dicamba Updates?

Thx Kay.

-------- Original Message --------

Subject: RE: Dicamba Updates?

From: "Montague, Kathryn V." <Montague Kathryn@epa.gov>

Date: May 23, 2017, 3:41 PM

To: "MARVIN, THOMAS [AG/1920]" <thomas.marvin@monsanto.com>

Hi, Tom,

I do have a draft memo from them, just need to work out with Dan, Grant and EFED how much time we need to wrap
everything up, then I'll get in touch with you about renegotiating. | confirmed we won’t do public process on this one,
so that makes it much faster.

Best Regards,
Kay

From: MARVIN, THOMAS [AG/1920] [mailto:thomas.marvin@monsanto.com]
Sent: Tuesday, May 23, 2017 4:38 PM

To: Montague, Kathryn V. <Montague.Kathryn@epa.gov>

Subject: RE: Dicamba Updates?

Thx Kay, and understand. Hopefully we can talk this week about #1. I am getting requests to escalate given the
limited time to make 2018 production decisions.

Tom

-------- Original Message --------

Subject: RE: Dicamba Updates?

From: "Montague, Kathryn V." <Montague Kathryn@epa. gov>

Date: May 23, 2017, 12:21 PM

To: "MARVIN, THOMAS [AG/1920]" <thomas.marvidamoensanto.com™
Hi, Tom,

| didn’t forget about you, just swamped. Trying to get answers for each of your questions, | will give you a call or email
as soon as people have gotten back to me with the information.

Best Regards,
Kay

From: MARVIN, THOMAS [AG/1920] [mailtohomas. mandn@monsanto.com]
Sent: Friday, May 19, 2017 3:23 PM
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To: Montague, Kathryn V. <Montague Kathryn@epa, gov>
Subject: Dicamba Updates?

Kay,

Can we connect by phone today or early next week to touch base on: 1) status/PRIA for Roundup Xtend; 2) status of
Roundup Xtend baseline query per my 5/6 email; 3) Dan mentioned last week that EPA had some label revisions to
Xtendimax | should contact you about; and 4) status of outstanding synergy assessments for Xtendimax tank mixes per
my 5/8 email. Our biggest priority is #1.

Thanks,
Tom

Tom Marvin

Director, Federal Regulatory Affairs
1300 | Street, NW

Washington, DC 20005

Cell: 314-308-6836

Desk: 314-694-7901

This emall and any attachments were sent from a Monsanto emaill account and may contain
confidential and/or privileged information. If you are not the intended recipient, please
contact the sender and delete this emall and any attachments Immediately. Any
unauthorized use, including disclosing, printing, storing, copying or distributing this
email, is prohibited. All emails and attachments sent to or from Monsanto emall accounts
may ke subject to moniteoring, reading, and archiving by Monsanto, including its
affillates and subsidiaries, as permitted by applicable law. Thank you.

This emall and any attachments were sent from a Monsanto emaill account and may contain
confidential and/or privileged information. If you are not the intended recipient, please
contact the sender and delete this emall and any attachments Immediately. Any
unauthorized use, including disclosing, printing, storing, copying or distributing this
email, 1s prohibited. All emalls and attachments sent to or from Monsanto emall accounts
may ke subject to moniteoring, reading, and archiving by Monsanto, including its
affillates and subsidiaries, as permitted by applicable law. Thank you.

This emall and any attachments were sent from a Monsanto emaill account and may contain
confidential and/or privileged information. If you are not the intended recipient, please
contact the sender and delete this emall and any attachments Immediately. Any
unauthorized use, including disclosing, printing, storing, copying or distributing this
email, 1s prohibited. All emalls and attachments sent to or from Monsanto emall accounts
may be subject to monitoring, reading, and archiving by Monsanto, including its
affillates and subsidiaries, as permitted by applicable law. Thank you.
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Message

From: MARVIN, THOMAS [AG/1920] [thomas.marvin@monsanto.com]
Sent: 5/23/2017 8:38:04 PM
To: Montague, Kathryn V. [fo=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=c50d485150734f6e85059d64dd80a353-Kathryn V. Montague]
Subject: RE: Dicamba Updates?

Thx Kay, and understand. Hopefully we can talk this week about #1. I am getting requests to escalate given the
limited time to make 2018 production decisions.

Tom

-------- Original Message --------

Subject: RE: Dicamba Updates?

From: "Montague, Kathryn V." <Montague Kathryn@epa.gov>

Date: May 23, 2017, 12:21 PM

To: "MARVIN, THOMAS [AG/1920]" <thomas.marvin@monsanto.com>

Hi, Tom,

| didn’t forget about you, just swamped. Trying to get answers for each of your questions, | will give you a call or email
as soon as people have gotten back to me with the information.

Best Regards,
Kay

From: MARVIN, THOMAS [AG/1920] [mailto:thomas.marvin@monsanto.com]
Sent: Friday, May 19, 2017 3:23 PM

To: Montague, Kathryn V. <Montague.Kathryn@epa.gov>

Subject: Dicamba Updates?

Kay,

Can we connect by phone today or early next week to touch base on: 1) status/PRIA for Roundup Xtend; 2) status of
Roundup Xtend baseline query per my 5/6 email; 3) Dan mentioned last week that EPA had some label revisions to
Xtendimax | should contact you about; and 4) status of outstanding synergy assessments for Xtendimax tank mixes per
my 5/8 email. Our biggest priority is #1.

Thanks,
Tom

Tom Marvin

Director, Federal Regulatory Affairs
1300 | Street, NW

Washington, DC 20005

Cell: 314-308-6836

Desk: 314-694-7901
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This emall and any attachments were sent from a Monsanto emall account and may contain
confidential and/or privileged information. If you are not the intended recipient, please
contact the sender and delete this email and any attachments Immediately. Any
unauthorized use, including disclosing, printing, storing, copying or distributing this
emall, 1s prohibited. All emalils and attachments sent to or from Monsanto emall accounts
may be subject to monitcring, reading, and archiving by Monsanto, including its
affiliates and subsidiaries, as permitted by applicable law. Thank vyou.

This emall and any attachments were sent from a Monsanto emall account and may contain
confidential and/or privileged information. If you are not the intended recipient, please
contact the sender and delete this email and any attachments Immediately. Any
unauthorized use, including disclosing, printing, storing, copying or distributing this
emall, 1s prohibited. All emalils and attachments sent to or from Monsanto emall accounts
may be subject to monitcring, reading, and archiving by Monsanto, including its
affiliates and subsidiaries, as permitted by applicable law. Thank vyou.
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Message

From: Jeffrey H Birk [jeffrey.birk@basf.com]

Sent: 5/23/2017 11:59:12 AM

To: Montague, Kathryn V. [fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=c50d485150734f6e85059d64dd80a353-Kathryn V. Montague]

CC: Rowland, Grant [fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=5b004bc79f1f40b0a181a584a8c64495-Rowland, Grant]

Subject: RE: Engenia premix with pyroxasulfone herbicide?

Good Morning Kay,

Just checking to see if you had a chance to get a decision from EFED on the need for field flux data with a dicamba
premix that would not be expected to be different from Engenia alone?

Thanks,

Jeff

From: Montague, Kathryn V. [mailto:Montague.Kathryn@epa.gov]
Sent: Tuesday, April 25, 2017 2:48 PM

To: leffrey H Birk <jeffrey.birk@basf.com>

Cc: Rowland, Grant <Rowland.Grant@epa.gov>

Subject: RE: Engenia premix with pyroxasulfone herbicide?

Hi, Jeff,

I'll need to run this by EFED. They pretty much require a standard set of data for everything with these uses/products,
so I’'m not sure you’ll be able to not do the field flux testing, but | will let you know what they say.

Best Regards,
Kay

From: Jeffrey H Birk [mailto:ieffrev birk@basf.com]

Sent: Tuesday, April 25, 2017 9:35 AM

To: Montague, Kathryn V. <Montazus. Kathryn@epa gow>
Cc: Rowland, Grant <Rowland Grant@epa.gov>

Subject: Engenia premix with pyroxasulfone herbicide?

Hello Kay,

BASF is in the process of developing a new end-use-product containing the BAPMA salt of dicamba and pyroxasuifone
herbicide for use in DT cotton and soybeans. BASF expects to be able to submit this new dicamba premix for registration
in 1Q18. In putting the development program together, the question about the need for field flux testing came up. After
discussing internally and considering any impact that this premix may have on the overall volatility characteristics of the
BAPMA salt of dicamba, BASF has concluded that the volatility concern for this proposed premix would be no different
than that for Engenia herbicide, and therefore, no additional field flux data should be required. The reasoning for this
decision is as follows:

¢ The new product contains the BAPMA salt of dicamba, which has already been evaluated for field flux, as
Engenia herbicide.

¢ Pyroxasulfone herbicide is not volatile.

¢ Pyroxasulfone is non-ionic and is not formulated as a salt

¢ There are no other salt forming components in the product formulation that can degrade the low volatility nature of
the dicamba/BAPMA salt.
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e There is no expectation that the volatility potential of this BAPMA salt of dicamba and pyroxasulfone herbicide
premix will be different than Engenia.

Please let me know as soon as possible if EFED should disagree with this conclusion. Any required field flux studies will
need to be conducted in 2017 to meet our 1Q18 submission target.

Thanks,

Jeff
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Message

From: MARVIN, THOMAS [AG/1920] [thomas.marvin@monsanto.com]
Sent: 5/19/2017 7:22:41 PM
To: Montague, Kathryn V. [fo=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=c50d485150734f6e85059d64dd80a353-Kathryn V. Montague]
Subject: Dicamba Updates?

Kay,

Can we connect by phone today or early next week to touch base on: 1) status/PRIA for Roundup Xtend; 2) status of
Roundup Xtend baseline query per my 5/6 email; 3) Dan mentioned last week that EPA had some label revisions to
Xtendimax | should contact you about; and 4) status of outstanding synergy assessments for Xtendimax tank mixes per
my 5/8 email. Our biggest priority is #1.

Thanks,
Tom

Tom Marvin

Director, Federal Regulatory Affairs
1300 | Street, NW

Washington, DC 20005

Cell: 314-308-6836

Desk: 314-694-7901

This emall and any attachments were sent from a Monsanto emall account and may contain
confidential and/or privileged information. If you are not the intended recipient, please
contact the sender and delete this email and any attachments Immediately. Any
unauthorized use, including disclosing, printing, storing, copying or distributing this
emall, 1s prohibited. All emalils and attachments sent to or from Monsanto emall accounts
may be subject to monitcring, reading, and archiving by Monsanto, including its
affiliates and subsidiaries, as permitted by applicable law. Thank vyou.
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Message

From: CUBBAGE, JERRY W [AG/1000] [jerry.w.cubbage@monsanto.com]
Sent: 2/9/2017 11:43:49 PM
To: Montague, Kathryn V. [fo=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=c50d485150734f6e85059d64dd80a353-Kathryn V. Montague]; Rowland,
Grant [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=5b004bc79f1f40b0a181a584a8¢c64495-Rowland, Grant]

CC: NYANGULU, JAMES M [AG/1920] [james.m.nyangulu@monsanto.com)

Subject: HRM Educational plan submission for Xtendimax with VaporGrip Technology (EPA Reg. No. 524-617)

Attachments: 8570-1_Application.524-617.pdf; Cover letter_M1768 Herbicide_EducationalPlan.pdf;
Xtendimax_Educational_Plan_on_HRM1 .pdf

Kay and Grant,

Good evening, |tried today to submit our Educational Plan on Herbicide Resistance Management per the Terms and Condition of
Registration Appendix D for Xtendimax with VaporGrip Technology uses on dicamba tolerant soybeans and cotton (EPA Reg. No. 524-
617, Decision No. 522837, 516207, and 511766) and the Educational plan got corrupted in the upload to the electronic submission
portal. | will have our document specialist try the upload tomorrow again.

Please find a courtesy copy of the cover letter, 8570-1 form, and Educational Plan.
Please let me know that you have received these documents at your earliest convenience.

Thanks
Jerry

Jerry W. Cubbage, Ph.D.

Monsanio Company

800 N. Lindbergh Blvd,

C35T8N/CINA

Crave Coeur, MO 637167

Office; 314-684-7350

Cell: 636-236-8894

Email jerry.w.cubbageimonsanto.com

This emall and any attachments were sent from a Monsanto emaill account and may contain
confidential and/or privileged information. If you are not the intended recipient, please
contact the sender and delete this emall and any attachments Immediately. Any
unauthorized use, including disclosing, printing, storing, copying or distributing this
email, is prohibited. All emails and attachments sent to or from Monsanto emall accounts
may ke subject to moniteoring, reading, and archiving by Monsanto, including its
affillates and subsidiaries, as permitted by applicable law. Thank you.
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Please read instructions on reverse before completing form. Form Approved. OMB No. 2070-0060.

. . OPP Identifier
~ United States ]:[ Registration Number
wEPA Environmental Protection Agency [ ] Amendment
Washington, DC 20460
X Other
Application for Pesticide — Section |
1. Company/Product Number 2. EPA Product Manager 3. Proposed Classification
Monsanto Company / 524-617 Kay Montague
4.  Company/Product (Name) PM # D None l:l Restricted
Monsanto Company / M1768 Herbicide (XtendiMax™ with 23
VaporGrip™ Technology)
5. Name and Address of Applicant (Include ZIP Code) 6.Expedited Review. In accordance with FIFRA Section 3{c)(3) (b)(i), my
Monsanto Company product is similar or identical in composition and labeling to:
1300 | (Eye) Street, NW — Suite 450 East EPA Reg. No.
Washington, DC 20005
I:I Check if this is a new address Product Name

Section - li

E[ Final printed labels in response to

]:[ Amendment — Explain below. Agency letter dated

]:[ Resubmission in response to Agency letter dated D “Me Too” Application.

E[ Notification — Explain below. ]X[ Cther — Explain below.

Explanation: Use additional page(s) if necessary. (For section | and Section I1.)

Monsanto is submitting its Educational Plan on Herbicide Resistance Management per the Terms and Condition of Registration Appendix
D for Xtendimax with VaporGrip Technology uses on dicamba tolerant soybeans and cotton (EPA Reg. No. 524-617, Decision No.
522837, 516207, and 511768).

Secton -l

1. Material This Product Will Be Packaged In:

Child-Resistant Packaging Unit Packaging Water Soluble Packaging 2. Type of Container

. I:I [:I Metal

Yes Yes I:I Yes l:l
Plastic
[ Ine [ I L]~
[:I Glass
* Certification must If “Yes” No. per If “Yes” No. per [:I Paper
be submitted Unit Packaging wgt.  Container Package wgt. Container
[ ] other (specify)

3. Location of Net Contents Information 4. Size(s) Retail Container 5. Location of Label Directions

l:] Label |:] Container |:| On Label

|:| On Labeling accompanying product

6. Manner in Which Label is Affixed to Product [:I Lithograph |:| Other
I:I Paper glued

I:I Stenciled

Section - IV

1. Contact Point (Complete items directly below for identification of individual to be contacted, if necessary, fo process this application.)

Name Title Telephone No. {include Area
James Nyangulu Regulatory Affairs Manager Code)

202-383-2866

Certification 6. Date Application
1 certify that the statements | have made on this form and all attachments thereto are true, accurate and complete.

| acknowledge that any knowingly false or misleading statermnent may be punishable by fine or imprisonment or S
both under applicable jaw. (Stamped)

Received

2. Signature 3. Title

C}Wg/ . ﬁi&wlmfw Regulatory Affairs Manager

4. Typed Name 5. Date
Jerry W. Cubbage February 9, 2017

EPA Form 8570-1 (Rev. 8-94) Previous editions are obsolete.
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A,

b

MONSANTO

satsineed

February 9, 2017 ~Ben0s
nttp fwww monsarto.co

Jerry W Cubbage, Ph.D.
Regulatory Affairs Manager
314-694-7350

Document Processing Desk (E-SUB}
Office of Pesticide Programs

U.S. Environmental Protection Agency
One Potomac Yard

2777 South Crystal Drive, Room 54900
Arlington, VA 22202-4501

Attention: Kathryn Montague
PM Team 23

Subject: Educational Program on Herbicide Resistance Management for Xtendimax™ with
VaporGrip™ Technology use on Dicamba-Tolerant Soybeans and Cotton
M1768 Herbicide, EPA Reg. No. 524-617: Decision No. 522837, 516207, and 511766

Dear Ms. Montague:

Monsanto is submitting its Educational Plan on Herbicide Resistance Management per the Terms and Condition of
Registration Appendix D for Xtendimax with VaporGrip Technology uses on dicamba tolerant soybeans and cotton
(EPA Reg. No. 524-817, Decision No. 522837, 516207, and 5117686}.

This education plan includes best management practices for weed management including practices to avoid selection
for herbicide resistance and for managing existing population of herbicide resistant weeds. It includes: Roundup
Ready Plus Program, Herbicide label, various external programs and activities, written communication to growers,
and education program awareness to sales representatives.

This application is being submitted electronically and contains the following documents:
o  This cover letter

¢  Application for Pesticide Registration — EPA Form 8570-1
e  Educational Plan

Should you require any additional information or have any questions regarding this submission, please contact me by
direct telephone (314)694-7350, or electronic mail at jerry.w.cubbage@monsanto.com or James M. Nyangulu at our
Washington DC office (202)383-2866.

Sincerely,
N L]
I
¢
Jerry W. Cubbage, Ph.D.

Regulatory Affairs Manager

cc: File copy
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M1768 Herbicide
Herbicide Resistance Management Plan

Educational / Informational Component

SUBMITTER
Jerry Cubbage
Author(s)

Michael Horak
Scott Burchette
Michelle Starke

Greg Elmore

Plan Date

February 3, 2017

Registrant Address:

Monsanto Company
800 N. Lindbergh Blvd.
St. Louis, MO 63167
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1. Background and Overview

As a Condition of Registration for M1768 herbicide the EPA communicated to Monsanto the
following requirements for Education / Information:
1. Develop and implement an education program for growers that includes the following
elements:
a) The education program shall identify appropriate best management practices
(BMP’s), set forth under the Best Management Practices (BMP’s) Component
below, to avoid and control weed resistance, and shall convey to growers, the
importance of complying with BMP’s;
b) The education program shall include at least one written communication
regarding herbicide resistance management each year, directed to users of
M1768 herbicide for use over-the-top on dicamba tolerant soybean and cotton;
and
¢) You must make the education program available to MON sales representative for
distribution to growers.
2. Provide EPA the original education program within three months of issuance of this
registration.

2. Educational Plan Approach and Elements

Monsanto’s ongoing herbicide resistance management educational plan consists of diverse
activities and materials including:
a) Best management practices and education
i.  Roundup Ready PLUS — Crop Management Solutions Program including the
Associated Website
ii. Herbicide Label
ili.  Various External Programs and Activities supported, in part, by Monsanto
iv.  Other Training Activities (both internal and external to Monsanto)
b} Written communication to growers
i.  Technology Use Guide
¢) Education program awareness to sales representatives

Descriptions of these activities and materials are provided in the following pages.

Page 3 0of 83
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2.a.i. Best Management Practices and Education: Roundup Ready PLUS - Crop Management
Solutions Program Including the Associated Website

Program Background

Roundup Ready PLUS Crop Management Solutions is Mensanto’s marketing program designed
to educate growers on stewardship practices in corn, soybean and cotton. These practices
include best management practices for weed management including practices to avoid
selection for herbicide resistance and for managing existing populations of herbicide resistant
weeds. The “Roundup Ready PLUS” now encompasses Xtendimax'" with VaporGrip ™
Technology herbicide products. The program originated in the mid- 2000’s as a result of the
agronomic impact of glyphosate resistant weeds across the United States. The program is
designed to deliver a solutions-based approach via Roundup Ready PLUS that focuses on the
use of residual herbicides in the crop cycle and uses the “Start Clean. Stay Clean” tagline as a
core message. In 2016, over 70,000 growers representing over 55M acres across the United
States were registered in the program and together received more than $100M in incentives for

the use of multiple herbicides with overlapping sites of action..

A basic principle of the program is that Monsanto partners with leading global herbicide
suppliers to provide growers the right herbicide solutions, at a compelling price, to manage
weeds including herbicide resistant weeds effectively. In addition to Monsanto branded
herbicides, four key partners also provide herbicides in Roundup Ready PLUS. There are six
broad geographic regions in the Roundup Ready PLUS program: Plains, Midwest, Northeast,
Southeast, Southwest and Mid-South. A tailored herbicide recommendation as well as a set of

specific herbicides are recommended for each geographic region.

The promotion and education strategy for Roundup Ready PLUS includes contact with growers
via multiple media, to increase awareness of the benefits of the program. Monsanto uses those
media to promote the benefits of using residual herbicides (an herbicide resistance
management - best management practice) along with the incentives Monsanto offers for

following this specific BMP. Monsanto simultaneously provides additional educational &
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promotional materials to our retail partners who fulfill the elements of the program. Monsanto
has Customer Account Managers, technical agronomists, and weed management technical
development representatives who support and educate our retail and grower customers on the

elements of the program and effective weed resistance management in general.

Current Program Details

Roundup Ready PLUS is built on three foundational elements: 1) Providing growers & retailers
with top performing geographic specific weed management recommendations (educational); 2)
providing growers & retailers up-to-date information on important agronomic topics affecting
stewardship (educational); and 3) providing growers with incentives for using herbicide options

endorsed by Roundup Ready PLUS (financial) {Figure 1).

Figure 1: The core messages and component of the RoundupReady PLUS program

EXPERT RECOMMENDATIONS
Proven weed management solutfons for your crop and region

CASH-BACK INUENTIVES
Incentives for using endorsed herbicides with
muitiple, effective sites of action

STEWARDSHIP & EDUCATION

Up-to~-date information on imporciani agrenamic lopics

&
|Eas

G }‘Q?iiﬁﬁa

»

ROUNDUPR REA

CRBE HAL

STEQ NS

RoundupReadyPLUS com
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Roundup Ready PLUS recommendations are made through a variety of sources and they range
in scope from broad geographic to local growing condition specific recommendations. The
recommendations are made by regional and local technical agronomists who have extensive
knowledge of and training in the area of weed science. Monsanto agronomists work with
academics in local geographies to align the recommendations. The local recommendations are
shared with Chemistry Account Managers and through local retailers who in turn share those
recommendations with growers. An example of a geographical recommendation is in Figure 2.
This screen shot is an example recommendation for both soybeans and corn in the Midwest
and is published in the Roundup Ready PLUS Midwest regional brochure. Each recommendation

includes information for a cropping season.

Figure 2: Example recommendations in the RoundupReady Plus program
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In addition to the Roundup Ready PLUS brochures and media advertisements that are used,

Monsanto provides educational resources on kit f'www . roundupreadyplus.com/.

The official Roundup Ready PLUS website is the central repository for all materials related to
herbicide resistant weed management, key agronomic practices with weed management best
management practices, and geographic recommendations. The website is updated on a regular
basis. Figure 3 is an example of a few of the many informational materials from

hito:/ Sweenw roundupreadyplus.com/ that a farmer would find if they searched the topic of

weed management. See appendix for additional examples.

Figure 3. Screen shot of example of some of the information from a search for “Weed Management”

on the bt/ fvwww roundupreadvolus.com/ website

Bescurces

wezd management >

Lastly, in order to encourage retailers to support and growers to act on the information

published, Monsanto and it’s Roundup Ready PLUS partners provide incentives on residual
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herbicides. In order for grower to earn incentives through Roundup Ready PLUS, growers must
use overlapping residual herbicides with multiple sites of action {a weed resistance
management best practice). Monsanto and its partners paid more than $100M in 2016 in

incentives to support this best management practice.

2.a.ii. Best Management Practices and Education: The Herbicide Label

Another aspect of Monsanto’s Herbicide Resistance Education program is encompassed by
messaging and communication associated with the actual herbicide labels of Xtendimax™ with
VaporGrip™ Technology. Monsanto’s herbicide labels provide a concise source of technical
information about each specific herbicide and describe recommendations and Best
Management Practices for the use of these products. The Herbicide Labels serve as an
important communication/education material for the herbicide user. Specifically herbicide
labels have sections to address Weed Resistance Management and reinforce best management
practices that include delaying the development and controlling existing populations of
herbicide resistant weeds.

Herbicide labels accompany all end use products and are therefore available to all users of the
herbicide technologies.

As an example, the text for the Xtendimax" with VaporGrip ™ label for soybeans is:

WEED RESISTANCE MANAGEMENT
Some naturally occurring weed biotypes that are tolerant (resistant) to dicamba may exist due
to genetic variability in a weed population. Where resistant biotypes exist, the repeated use of
herbicides with the same sites of action can lead to the selection for resistant weeds. Certain
agronomic practices can delay or reduce the likelihood that resistant weed populations will
develop and can be utilized to manage weed resistance once it occurs.

Do not use less than 22 fluid ounces per acre (0.5 Ib a.e./A) of this product in a single
application. Using the appropriate application rate can minimize the selection for resistant
weeds.

Proactively implementing diversified weed control strategies to minimize selection for weed
populations resistant to one or more herbicides is a best practice. A diversified weed
management program may include the use of multiple herbicides with different sites of action
and overlapping weed spectrum with or without tillage operations and/or other cultural
practices. Research has demonstrated that using the labeled rate and directions for use is
important to delay the selection for resistance.
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The continued effectiveness of this product depends on the successful management of the weed
resistance program; therefore, it is very important to perform the following actions.

To aid in the prevention of developing weeds resistant to this product, the following steps
should be followed where practical:

e Scout fields before application to ensure herbicides and rates will be appropriate for the
weed species and weed sizes present.

e Apply full rates of XtendiMax™ With VaporGrip™ Technology for the most difficult to
control weed in the field at the specified time (correct weed size) to minimize weed
escapes.

s Scout fields after application to detect weed escapes or shifts in weed species.

e Report any incidence of non-performance of this product against a particular weed
species to your Monsanto retailer, representative or call 1-844-RRXTEND.

e [fresistance is suspected, treat weed escapes with a herbicide having a site of action
other than Group 4 and/or use non-chemical methods to remove escapes, as practical,
with the goal of preventing further seed production.

Additionally, users should follow as many of the following herbicide resistance management
practices as is practical:

e Use a broad spectrum soil-applied herbicide with other sites of action as a foundation in
a weed control program.

e Utilize sequential applications of herbicides with alternative sites of action.

e Rotate the use of this product with non-Group 4 herbicides.

¢ Avoid making more than two applications of dicamba and any other Group 4 herbicides
within a single growing season unless mixed with another mechanism of action with an
overlapping spectrum for the difficult to control weeds.

s [ncorporate non-chemical weed control practices, such as mechanical cultivation, crop
rotation, cover crops and weed-free crop seeds, as part of an integrated weed control
program.

e Thoroughly clean plant residues from equipment before leaving fields suspected to
contain resistant weeds.

e  Manage weeds in and around fields, during and after harvest to reduce weed seed
production.

Contact the local agricultural extension service, Monsanto representative, agricultural retailer
or crop consultant for further guidance on weed control practices as needed.

The information contained in the herbicide label is an important part of any weed resistance
management educational plan and serves to reinforce best management practices for product
use and to preserve the efficacy of the product.
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2.a.iii. Best Management Practices and Education: Various external programs and activities
supported, in part, by Monsanto

A further part of Monsanto’s Herbicide Resistance Education program is encompassed by
Monsanto’s commitment to support educational activities conducted by third parties.
Monsanto supports many 3 party educational efforts and herein we describe three of those
efforts conducted by the Weed Science Society of America (WSSA), the United Soybean Boards’
“Take Action” program and the Herbicide Resistance Action Committee. The support offered
may be financial, technical contributions, and/or people resources.

Monsanto is a sustaining member of the Weed Science Society of America providing significant
financial support. The Weed Science Society of America, a non-profit professional society,
promotes research, education, and extension outreach activities related to weeds; provides
science-based information to the public and policy makers; and fosters awareness of weeds and
their impacts on managed and natural ecosystems. The WSSA has extensive training and
educational material on herbicide resistance, including management of existing populations of
herbicide resistant weeds and delaving selection fore herbicide resistance. Educational
materials from WSSA can be found at <htip://wssa.net/wasa/weed/resistanca/> . These

materials include fact sheets, infographics, training modules and scientific publications on
delaying the selection for and managing populations of herbicide resistant weeds. See
appendix for examples.

Monsanto supports the efforts of the United Soybean Board’s “Take Action” initiative. This
initiative, started by the United Soybean Board and now supported by other commodity groups
and companies provides a broad range of educational and informational materials on herbicide
resistance management. Educational materials from Take Action can be found at
hitp:/fiakeactiononweeds.com/ . These materials include infographics, useful tools, fact sheets

and posters to address various aspects of herbicide resistant weed management. See appendix
for examples.

Monsanto is an active member and supporter of the Global Herbicide Resistance Action
Committee (HRAC). Global HRAC is a cross-industry committee that works to promote
education and research on herbicide resistance. A major effort of Global HRAC is the
International Survey of Herbicide Resistance website < hitp://www weedscience. arg/> that

provide significant scientific & educational information on herbicide resistant weeds in the
United States and throughout the World. In addition Global HRAC also maintains a website <
http://www.hracglobal.com/> that provides significant information that is used by others
working on herbicide resistance management education and research. See appendix for
examples.
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2a.iv. Best Management Practices and Education: Other training activities (both external and
internal to Monsanto)

Each year Monsanto supports and conducts various training activities with internal and external
stakeholders. Although the specific activities vary from year to year, herbicide resistance
management is a topic which is emphasized in these training activities. See appendix for
examples.

Over the last few years training on herbicide resistance management has been part of various
activities including:

Multimedia campaigns to educate farmers about the Roundup Ready Xtend system.
Herbicide resistance management is a critical part of this system. The communication
and education took place through informational advitorials, follow-a-field videos, radio
interviews, magazine articles and through other social media such as Twitter.
Additionally, growers were offered webinar-style training on weed management in the
Roundup Ready Xtend Crop system.

Pesticide Applicator Education programs are supported by providing informational
resource material on weed management and herbicide resistance management best
practices. The programs supported are both regional and national pesticide applicator
education programs.

internal sales support, our chemistry account managers, agronomists and technology
development representatives receive training on the Roundup Ready Plus Crop
Management Solutions program. In addition, Monsanto focuses resources to “train the
trainers” and we offer training to agriculture retail partners such as GrowMark and
Helena in order to train their applicators, dealers and distributors.

Trade shows such as Farm Progress, The Commodity Classic and other state trade shows
are used to highlight important best management practices for weed management
including herbicide resistance management.

Support is provided to academic and extension educators for programs on weed
management including herbicide resistance management.

In summary, Monsanto has an extensive training program among weed control stakeholders
regarding the prevention and management of herbicide resistant weeds.
2.b.i. Written Communication to growers: The Technology Use Guide

As part of our written communication to growers, Monsanto’s Herbicide Resistance Education
program also encompasses messaging and communication associated with our Technology Use
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Guide (TUG). Growers agree to obtain and read before planting and strictly follow the
applicable requirements of the The Technology Use Guide. The guide is available via a website
hito/ fwww.monsanio.comy/products/documents/2017 tug 01061 7Hinal.odf or if requested by
mail. See appendix for examples.

Monsanto’s TUG provides a concise source of technical information about Monsanto’s current
portfolio of technology products and sets forth recommendation or Best Management Practices
for the use of these products.

In the Technology Use Guide Monsanto communicates its commitment to Stewardship of our
products which includes our herbicides and their sustained use. “Monsanto Company is
committed to enhancing grower productivity and profitability through the introduction of new
agriculture biotechnology traits and other products. These new technologies bring enhanced
value and benefits to growers, and growers assume responsibilities for proper management of
these products.”

The TUG has specific sections to address Weed Management, Weed Management
Recommendations that include best practices for weed control including delaying the
development and controlling existing populations of herbicide resistant weeds, and specific
sections on weed management in Xtendflex Cotton and Roundup Ready 2 Extend Soybeans
(See appendix).
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2.c. Education program awareness to sales representatives

Monsanto conducts training of our sales force throughout the year. The Sales force is aware of
the various educational components that are focused on preventing the selection for herbicide
resistant weeds and managing existing populations of herbicide resistant weeds. The training in
part encompasses information about the RoundupReady PLUS program and associated
updates, the Technology Use Guide (a written communication to growers), and updates to the
herbicide labels all of which are components of our overall education program. Internal sales
support, our chemistry account managers, agronomists and technology development
representatives receive training on the Roundup Ready Plus Crop Management Solutions
program and in turn provide educational material to dealers, distributors and directly to
farmers.
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3. Appendix - Example Materials
Roundup Ready PLUS — Crop Management Solutions

Name: Proactive Weed Management. Emphasis: Best Management Practices for
herbicide use to avoid the selection for herbicide resistant weeds

Name: Educational page from Expert Recommendations for Weed Management in the
Midwest — Soybeans. Emphasis: Specific information on weed management best
practices and specific herbicide recommendations to achieve the best management
practices and receive an incentive.

Name: Educational page from Expert Recommendations for Weed Management in the
Midsouth — Cotton. Emphasis: Specific information on weed management best
practices and specific herbicide recommendations to achieve the best management
practices and receive an incentive.

Name: Minimizing Weed Seed Transfer at Harvest. Emphasis: A best management
practice for reducing the spread of herbicide resistant biotypes.

Name: Kochia —a Weed to Watch. Emphasis: Information about the weed and what is
know about its control, biology and potential for development of herbicide resistance.
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Name: Proactive Weed Management.

Emphasis: Best Management Practices for herbicide use to avoid the selection for herbicide
resistant weeds
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MANLSEMENT SOLUTIONS

weed contmi throughout
reduce the risk of herbicide-
pressure {m the far

= Implementi ﬁg éf*{eiiwe pmait;ve weed
management strategies can help to minimize
the spread of glyphosate-resistant weeds, and
the increased costs assomated with their
control,

Herbicide-resistant Weeds

Natural weed populations contain individual plants
{hiotvpes) that are more tolerant to 2 herbicide,
Kepeated use of any herbicide hy itself will expose
weed populations to selection pressure which may
result in the survival of individual plants with
greater tolerance or resistance to the repeatedly
used herbicide. If these plants are not conirolled by
another herbicide or cultural practice, the
herbicide-resistant biotype can reproduce and
spread,

Impact of Glyphosate-resistant Weeds
The development of resistant weed species and
weed shifts bypically increase control costs, when
compared with previously susceptible weed
poputations.! If not properly managed, a small
isolated glyphosate-resistant weed patch can soon
spread across an entire field and potentiaily into
neighboring fields. Depending on the crop, a limited
number of post-emergence {(POST) herbicide
options may be available for in-crop control of
glyphosate-resistant weeds. In some fields, growers
have resorted to applying herbicides with hooded
sprayers or hiring crews to hand hoe the weeds.
Advancements have been made In hooded sprayer
technology; however, weeds within the row will still
rieed to be controlled. Depending on the region and

1 | RoundupReadyPLUS.com

weed density, hand-hoeing weeds can be very
expensive, These measures add cosis to
production, but still can be a part of managing
weeds successfully,

The development of herbicide resistant weeds is
not restricted to certain regions or as g resull of
raising certain crops. Growers are faced with the
challenge of dealing with and lrarning to manage
herbicide-resistant weeds with many herbicide
groups. Implementing effective management
strategies, will not only benefit your fields, but will
also minimize the risk of spreading weeds to
neighboring farms.

Froactive Weed Management
strategies

An economic analysis of weed management
strategies shows that proactive strategies are
particutarly important for tough-to-control weeds
such as waterhemp, giant ragweed and common
lambsquarters.?

s Using Herbicides with Residual Activity and
Multiple Sites of Action in the Same Growing
Season - Residual herhicides can provide early-
sgason weed control and allow for better timing of
POST herbicide applications. A soll residual
hierbicide should always be incorporated into a
weed management program for corn, soybean, and
cotton production. incorporating other herbicides
with multiple sites of action into glyphosate POST
programs can help to reduce weed population
shifts.

e Applying Herbicides at Full Rates - Herbicides
should be applied at their full labeled rate, as lower
rates may allow weed escapes or may “sefect” for
herbicide tolerance.

s Eliminating Weeds Prior to Planting - Weeds
will begin to compete with a crop for water,
nutrients, and sunlight at emergence, it is best to
start the season with a weed-free field. Once a crop
is established, fewer herbicide aptions may he
available to control certain weed species.

(Continued on page 2)
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{Continved From page

« Controlling Weeds When They Are Small~
POST applications should be made before weeds
reach 4 inches {all because larger weeds are more
difficult to control.

s Maintaining Good Weed Control Throughout
the Season - Providing exceltent weed control,

sspecially until canopy closure, can help provide
clean fields through harvest, Weeds present af or
above the crop canopy are more likely to outcompete
and reduce yield potential. Any weed that sets seed
will contribute to the seed bank in that fleld and may
restlt in seed beéing transported to other fields via
harvest equipment. Residual herbicides applied
preplant and pre-emergence {(PRE) may not provide
gffective weed control throughout the crop growing
season. Overlapping residuals with approved in-crop
dapplications of residual herbicides can pick up where
PRE treatments begin to break down.

= LUsing Glyphosate Best Management Practices -
Glyphosate applications should always be made at
the right time and the right rate. To reduce the
selection pressure for resistant plant biotypes,
herbicides with different sites of action or tillage
should always be incorporated into 3 weed
managerment program. Growers that have
implemented season-long weed control programs by
including a preplant or PRE residual herbicide
followed by an early POST herbicide ina Roundup
Ready™ systern are reducing the risk of selecting for
herbicide-resistant weed pressure on their farm,

Sgouting and Monitoring Fields - After herbicide
applications, always scout fields 10 ensure weed
control. If any escapes are found, either spot spray or
remove the weed by hand, If the weed escape has
already set seed, the best option is to bag the weed
and remove it from the field, Always clean

machinery before moving between fields 1o prevent
the spread of weed seed. Weeds inditch banks, field
horders, and along roadsides should also be
controlled as weeds can easily spread inte adjacent
fields.

s Rotaling to Other Crops - Rotating crops allows
for different weed managemeant and cultural
practices. Crop rotation can allow for tillage, the use
of other cultural practices, and the use of different
herbicide programs which can help prevent certain
weed species from becoming dominant in a fleld.

The Economics of Delaying Managing Herbicide
Resistant Weeds - Proactive approaches will
protect vield potential, which must be taken into
account in any economic analysis. A proactive
weed management plan helps minimize the risk of
developing weed resistance on your farm., Being
difigent inyour activities can go a long way to
maintaining your profitability.

Roundup Ready PLUS® Crop Management
Solutions were developed by Monsanic in
conjunction with leading academics and indusiry
partners to help growers improve weed control,
especially to improve control of tough-toe-manage
and glyphosate-resistant weeds, The Roundup
Ready PLUS® web site includes weed management
recommendations by crop and by geography,
including the use of residual herbicides that
provide multiple sites of action for controliing
tough weeds, and other weed control resowrces.
Visit the website at www RBoundupReadyPLUS com,
Sources: Musiler, T.C, Mueller, B, Young, B, &, and Culpeppar, A5
2005, Preactive versus reactive managenent of Giwphaaam resistant
of -toderant wends. Weed Technology 19(43,924-933,  Boerbioorn, C.
and Mitched], P. 2005. Can proactive herbicide resistance
management pay? Unlversity of Wisconsin Crop Manager. Web
sources verified 11/15/2016,

For-additionad informatian, contact your looal seed repressntative. Developed in partnership with Technology, Developmsnt & Agronomy by

dMonsanta,

Monsatio Lampany 15 a membar of Excallencé Through Stewardshlp® {ET8). Monsents products are commercigiized in accordance with ET5 Produnt L uuth Stewarddnip Gitdan
f‘amf abrf:iahzﬂm of Riotectioivgy-Derved Plant Products in Commadily Trops. Thig proguct fias beer approved fm frpa
pradust oap oaly he sxporied o, of Used, processed or sold i countries where sl ACEESATY 16 gitla
w 1 move tial cortuining bioteth fralts actoss bountares i nations whers imporkis netpormiiad. Growers should ik o iy gealn Handler or produol purchaser tg
fan for this product, Excellence Throigh Stewardstip® is o remstered tradomead of Eceelignge Throdgh Stewsrdslin,

vl hunsante's Folicy far
systems. Any ¢1op o 7
siationat sid Interhatis
conlirm thetr Buying o

&

thdhvidial fanitts mey vary, aod pedormades may
gondittons. miay vary. Growers sholld evaluate data iro

v, and B complianics
Honmg regulatory
1 is & Vigfatioh of

t markety with
ve fiean gran

o] Eocaﬁon‘(a tocation and from yoar to year. Thig-rasull may not be an indicator of resulls vog may pbialn gy loge! growing, Solf and weathay
miyltiple logatiens and vears whenever possibie,

ALWAYS READ AND FOLLOW PESTIGIDE LASEL DIRECTIONS. Roundup 8eady technotogy contaits genes that confer tglerance to glyphosate, an aclive ngredical i By sadnpd: Srend: agrisuBusal

hetbicldes. Agriewiural b
Technobogy 1O, Aff uthier

2 | RoundupReadyFLUS.com

das Soptalaing gvphosale will &l crops ihat are nol toferant' to Qiyw}satn Bouridup Ready PLUSS, Roundup Ready® and Boundup® ars regisiened tradasmarks of Mensank
miarks age W6 propedty of Welr 1espective tunars. ©2016 Monsanty Company. 130517061024 11282015050
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Name: Educational page from Expert Recommendations for Weed Management in the
Midwest — Soybeans.

Emphasis: Specific information on weed management best practices and specific herbicide
recommendations to achieve the best management practices and receive an incentive.
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FOR WEED MANAGEMENT in the Wi

1, SCOUT FIELDS before and after each herbicide appilicé*cidh'; oy

2. START CLEAN with burndown or tillage

3. Use multiple overlapping residual herbicides pre«emyérgéncegﬁf\liﬁ) _f
pustemergence to help START CLEAN and STAY CLEAN ' o

4. Use tank mixes of products with MULTIPLE, EFFECTIVE SITES OF ACTION®

Rotindup WeatherMAX® 4 24D Roundup WeatherMAX » $4-0

Rowel® P Herbicide Rowsd FX Herbicide

ED_002084_00054223-00019




Name: Educational page fromExpert Recommendations for Weed Management in the
Midsouth — Cotton.

Emphasis: Specific information on weed management best practices and specific herbicide
recommendations to achieve the best management practices and receive an incentive.
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FOR WEED MANAGEMENT in the Mid-South

1. SCOUT FIELDS before and after each herbicide application

2. START CLEAN with burndown or tillage

3. Use multiple overlapping residual herbicides premamérgéncefﬁND Q
postemergence to help START CLEAN and STAY CLEAN "

4. Use tank mixes of products with MULTIPLE, EFFECTIVE SITES OF ACTION

BOLLGARD 1}'”’Ex
COTTON .
Raoundup PowerMAX®H '+ Rawel® Herbicida Roundup PowerMAXH + dicamba
+divamba or 2,4-0 ar 84-0
Warrant® Herbicide + fluometuron Warranth

+ Gramoxone® 8L 2.0

Rourdup PowerMAK H + Boundn
Warrant Harbicivda

Roundup PowerMAX 1+ Dual Magnum®

Rotmaup PowerMAK H
or MSMA 1 divron

CASH BACK 11 CIHION

L 4
SRR & 5 R
\ e

Thisisan g‘xammp recomendation for gt FFankomives with XandiMag™ with VapoeGrip™ Technclogy ars
‘ 3 ’ il curranly app . Piease referto the ot tbal and

For afditional {)piiﬂnﬁ‘, fatk to your Mansants PSR SL T AraguismEns,con fur rars inforaiation,
Reprassntative or st RoundupReadyPLiS.com
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Name: Minimizing Weed Seed Transfer at Harvest.

Emphasis: A best management practice for reducing the spread of herbicide resistant
biotypes.
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What You'll Learn...

= Weather conditions and challeriges with weed
contral during a growing season may leave some
fields weedy at harvest,

e Simple steps, such as harvesting weedy felds last
and carefully cleaning harvest equipment between
fields, can help minimize the spread of weeds,
including herbicide-resistant biotypes.

Less than ideal weather
conditions can'lead to
untimely herbicide
anplications resulting in
higher than normal
weed densities at
harvest, Fall harvest is
an important time to
evaluate weed
management programs,
Always note the focation
of problematic weeds
and take steps to
minimize the fransfer of
weed seeds, Harvest
equipment can greatly contribute to the spread of
weed seeds acrosy fields, Having a plan in place prior
fo harvest can polentially help minimize the spread of
hard-to-cantrol weeds.

Figure 1. Weeds present in
soybeans at harvest.

Locate Weedy Fields Prior to Harvest

When feasible, harvest weedy fislds and dense wesdy
areas of fields last. Harvesting these fields last can
help to minimize the transfer of weed seed during
harvest from wesdy areas to weed-Tree areas. Weeds
may also interfere with harvest because they often do
not dry down with the crop and may clog harvesting
eguipment.

Clean Harvest Machinery

Harvesting equipment should be cleaned grior fo first
harvest use. Weed seed can be dispersed batween
fields by all harvesting equipment. Thoroughly clean
all harvest equipment including combines, fractors,
trucks, augers, and tarps. Be sure to reverse and
clear augers: To help minimize the spread of weed
seed, tractors and harvesting eguipment should he
cleaned prior to moving them from Tield to field, Weed
seed can also move and be spread over large areas in
soil that sticks to tractor and combine tires. The most
commeoen and efficient methods of cleaning equipment
includes vacuuming, sweeping, and using compressed
air or water,

The best way
to prevent
and protect
your-farm
from weeds
dispersed by
harvesting
equipment is
to implement
an effective
weed
management
program. The
location of weedy areas should be documented at
harvest to help develop a weed management plan for
the following season. The planshould include
strategies to identify problematic flelds and develop
cleaning procedures for all harvesting eguipment.

Figure 2. When feasible, harvest
fields with fess weeds first,

By implementing and following this type of program,
the potential for mechanical spread of weeds will be
reduced.

Seurees!

Bagavaifianngn, MY, Nersworthy, LK, Seolt, RC., and Barber, 7.0, The spréed of herbicide resistant
saasds: What shiould growers koow? Uitversily of Ardvases Exipvsion, FIAZETT, hitpliwwawiagedy
Menalled, F. 2014, Crop harvesting and wead ranacemenl, Mookt iPR Bulictin, Monlans Blale
Universily Exlension. hitp:fpesticiies. montanaate

ety sources verfied B 22015

Indlvidual resulls may vary, and perfor i )
conditions may vorg. Grivvers shouly sveluate date Fom molliple toeations and years wh

Ay vary Srom iosation to location and frome year to year This result may not be an ndiator of resutts you may obtaln as oo growing, solf asd weather
nevee possible.

ALWAYS AEAD AND FOLLOW PESTIGIDE LAREL BIRECTIONS, Roundip Readly PLUSE s » registered teidumark of Mondante Technotogy LLC. Al other trademsrks adg the property of thelr respeciivg

awniers. ©ID1E Monsente Company. 130817013228 061561 5AMY

1 | RoundupReadyPLUS.com
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Name: Kochia — a Weed to Watch.

Emphasis: Information about the weed and what is know about its control, biology and
potential for development of herbicide resistance.
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HANADEMENT SOLUTIONS

: :the weed

® H%ﬁochza has sﬁowm a propensity f{)r v
developing resistance to herbicides,
including glyphosate,

e Crop rotation and the use of different
herbicides are important management
strategies for the control of kochia.

Kochia Biology

Kochia (Kochia scoparia)
is ane of the most
troublesome weeds
across the Great Plains
and western United
States. H can be found
in crop fields, pastures,
rangeland, roadsides,
difch banks, and
wastielands. ltcanbe s
major problem weed in
chamical fallow, and
cause severe yield
reductions in crops. Understanding the biology of
kochia helps in developing management strategies for
the weed!!

Figure 1. Koohia saedling.

Kochia is one of the earliest summer annual broadleaf
weeds to germinate in the spring, and it will continue
{o germinate throughout the growing season. Kochia
reproduces only by seeds, which will generafly survive
110 2 vears in the soll. Kochia seeds germinate at
shallow soil depths.? Seedlings have thick, dull green
feaves, and the undersides of kochia cotyledons on
seedlings are usually bright pink or magenta in color
(Figure 1), Young plants form a small rosetie® Kochia
is capable of germinating at colder soil temperatures
and is guite tolerant of frost. Because kochia

1 | RoundupReadyPLUS.com

germinates early, it can be in
advanced stages of growth
when other weeds are ready
tospray.

Kochia grows rapidly and can
reach & feet in height when
grown in competition with
other plants. Without
cormpetition, it can grow io
be a bushy plant, typically
reaching heights of 3t 4
feef, Kochia plants develop
many hranches with stems
that are often red-tinged.
Leaves are lance-shaped,
pale green, and covered with
hairs (Figure 2). Kochia
flowers-and sets seed in late summer and fall, with a
single plant capable of producing up to 50,000 seeds,
that can be spread by wind, water, eguipment, and as
contaminants in hay.! The seed is often dispersed
after plants mature and become “tumbleweeds”
dropping seeds as they blow around (Figure 3).

Figure 2, Kpchia plant
i early growth stage,
At about B inches, the
weed starts to develop
branches, which can
give it a bushy
ADPEATANCEe,

Kochia is tough to control because if is widely
adapted, tolerates stress, emerges early with an
extended germination period, has narrow Ieaves, and
produces an abundance of seed that can spread over
long distances. Kachia plants are tolerant of drought
and saline soils, and do well under growing conditions
considered poor for most crops. Seeds germinate at
shallow soil depths, making no-till a good environment
for kochia survival, Kochia plants can self- or cross-
pollinate, increasing the likelihood of resistant genes
moving across populations.

Figure 3. Post-harvest whest stubblae with an Infestation
of kochia. FPhoto courtesy of Dr. Phil Siabiman, Kansas
Slate LUiniversity.
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Resistance to Herbicides

Kachig has an imperfect flower that allows cross-
pollination, which has importance for the spread of
herbicide resistance. Populations of kochia that are
resistant to atrazine (photosysterm I} inhibitor) were
first reported in 1976, Kochia resistance to
sulfonylurea herbicides {ALS inhibitors) was first
reported in 1987, and is now considered to be
widespread. Biotypes resistant to synthetic auxins
{dicamba, 2,40, Huroxypyry were Fist reported in
1995, Populations with multiple resistance to ALS
inhil#tors and photosystem I inhibitors were also
reported in 1995, Kochia populations resistant to
glyphosate (EPSP synthase inhibitor) were first
reparted in 2007 In Kansas, Since 2007, glyphosate-
resistant kochia has spread throughout many of the
Great Plains and western states. Most recently,
populations with multiple resistance to glyphosate
and other herbicides were reported i 2013 in
Montana and Kansas.* Consequently, kochia requires
an integrated management approach to prevent the
spread of resistant plants.

Best Management Practices

Best management practices (BMPs) should be
adopted for the contairment and management of
resistant weed populations.! This includes integration
of cultural and mechanical weed management
practices, and the use of diversified and effective
control tactics with herbicides.

Crop rotation has been shown to be a significant
factor for managing kochia. A muiti-state university
study has shown corn and soybean plants fo compete
well with kochia, suppressing growth and
development.® Corn and soybeans have more
herbicide options for kochia management than other
annual rotational crops. Wheat and fallow were less
effective than corn or soybeans, and sugarbeets were
found to be ineffective in suppressing kochia growth.
Diverse crop rotations can include the use of muitipie
management tactics and herbicides with different
sites of action for mare effective controf of kochia.

Using both preemergences {soll-residual) and
postemergence herbicides with multiple sites of
action is also ant important management strategy to
controf kochia populations. Using multiple herbicide
application timings (burndown, preplant, pre~ and
post-emergence, post-harvest) in-crop or fallow ars
the most effective means to control multiple flushes
of kochia during the season.

Other BMPs include;
s Using tiflage or physically removing kochia plants

that escaped herbicide applications beforethese
plants produce seed.

&  Controlling kochia populations at field borders,
fence lines, roadsides, and other non-crop areas to
minimize movement into crop fields.

e Planting crop seeds that are certified and weed-
free, and production practices thatf enhance crop
competition against weeds ke kochia.

Integrated Weed Man:
8 Usen

= Use the full recommend
proper application tinin
control weed species in t

e Scout fields after herbicide application to ensure
contral has been achieverd, Avoid allowing weeds

to reproduce by seed or fo p;r@%iferaia v»:a'detative;!y‘

& Monitor site and clean equipment between sites,

Sources:

1 Jha, P, MoVay, %, Varanash A., sed Kumar, ¥ 2013, Glyphossle-resisiend kochia in Montang -
Hericlds recommendalions and best management wacioes for growers. Montsng State Universily
Extansion Research Bulistin No. 4802,

2 Sehwinghaner, T.00, and Van soker, RO, 2008 Bmengence Bming ang persistence of kuofis,
Wead Seience 56:37-41,

3¥gehid weed gallery. Unarsty of Ga
4Hean, L Thednbarmationst survey o hie

% Sandel L 2012, Clyphosate regisiont
hifpieropwatoh.untedy,

Web sftes test verliad 102918

oirmia P8 progras. Bigeisaipmaindavis gy,
side resiglantusads. Mlpmswweidstiancaang.
chiaconfirmaed i Hebrasha. LNL CropWalch,

This docurnent is intendst! to provids Information about this weed and guidelines for control, As a tough-to-gontrol weed, knowladge about the
binlogy and weed control programs will hislp I thelr management. For additional information, contact vour local seed representalive. Developed in

partnarship with Technology, Devslopment & Agronomy by Monsanto.

Individhial results may vary, and perforrnance may vary from location to Jocation and from year to year. This result may nof be ap indicetor of resulls you
may obtain a5 leval growing, soll and weather conditions may vary. Growers should evaluate data from maltiple Jocations and years whengver ppssibile!

ALWAYS READ AND FOLLOW PESTICIDE LABEL DIRECTIONS. Roundup Ready PLUS® is a registeded trademark of Monsanto Technology LLC. Al other
trademarks are the property of their respective owners. 02015 Monsanio Company.. 140829137121 101515TED

2 | RoundupReadyPLUS.com
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Appendix - Example Materials
External Monsanto Supported Programs

e Example of training module for the Weed Science Society of America (WSSA). Name:
Principles of Managing Herbicide Resistance. Emphasis: Discusses various approaches
to managing herbicide resistance. This is one of 5 modules on herbicide resistance
developed by the WSSA.

¢ Examples of TakeAction materials.
o Name: Field |dentification of Resistance. Emphasis: How to identify potentially

resistant weeds in the field.

o Nome: Best Management Practices for Herbicide Resistance, Emphasis: Lists the
best management practices for delaying the selection for and managing
populations of herbicide resistant weeds.

o Name: Economic returns. Emphasis: Discusses the economic benefits of
preventing the selection of herbicide resistant weeds.

e Example of Global Herbicide Resistance Management materials.

o Name: Synthetic Auxin Resistant Weeds. Emphasis: Discusses the current status
of weeds resistant to the auxinic herbicides including dicamba & herbicide
resistance best management practices.

Page 27 of 83
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Example of training module for the Weed Science Society of America (WSSA).
Name: Principles of Managing Herbicide Resistance.

Emphasis: Discusses various approaches to managing herbicide resistance. This is one of 5
modules on herbicide resistance developed by the WSSA.
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Lesson b

Thae crperight b these Weed Sclenes Soviety of America (WESA] tralning lessuns Js owned
by tha WESA. WESA grants you # Bmited cenae 1o Use thase materials solely for tralning
and educational purposes. Shdes may be used individusily, ard thisir order of use may be
changed; however, the content of sach slide and the associated narrative may not be
altered. W yon have guestions, pleass contact foyvee Larcasier ot
{lancaster@allenpresscom) and phone {785-865-9250).

Objectives

By the end of this fesson, you wilk

Ahove: Seediing stoge of woterfemp,
oweed thot is known. to be resistand
o several hirbicides.

Intags giarber KBRIG-3 vt the USOHNARY oniing
Inoge pattari.
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Diversity of Practices

The best strategies to manage herbicide
resistance in weeds are established on
the concept of diversity,

Diversity can be achieved by:

: givphosate
I group 9 herdinide,
fClck to clogs )

magroupd

s

A combination of tactics reduces the selection
pressure imposed by any single practice.

lanagement Strategies

Proactive management is the implementation of
tactics before herbicide-resistant weeds are apparent.

Reactive management is the implementation of tactics
after herbicide resistance has been confirmed in the
field.
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Proactive Management: Defined

Proactive management is a style of decision making that anticipates
events or changes in the fleld, plans ahead for them, and should
include weed management planning.

Examples of decisions to anlicipale:

Above: Plagning land mpnsgement
methods in-a dndand crogping system,

tmagaaymber KIFT0-10 ot the HDA-ART0aline
ivage gatlery,

@memmmww

Proactive Management

Proactive management in the context of herbicide-resistant
weeds is critical for the long term sustainability of effective
herbicide options in all crops.

Advantages of proactive management:

N

Common fambsquorters i fournd i many
agricelierel systeras ftis known to be
resistant 1o seversf herbicides.

Bhotoh trer T3GTHNL st Tmsinirizgoiény
WA G sive.arg,
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] @&g&@&\x&m@x@w&wwmwwww@
Proactive Management: Saves Money

Weed management decisions based on proactive management
can be more cost-effective over time compared to programs
hased on reactive management. =

Relative Cost per Acre

¥ sost

- PRE

Proacive Fndniig
' mevolachior giyphosate

meteibusie B foresafen

Progression of Weed Resistance

Weed resistance Yoar ook Wik berelos
progresses logarithmically

Hechichie-rasistont Mivtyps

& ¥
& @Q R A ¢

R

seed pord or sesd bask insoff

Sfter fr Kol habdantiindivideal
survivsstihethesfttedbopdintiduosseeed
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Progression of Weed Resistan

Weed resistance Yoarsd  coediiiie berelie
progresses fogarithmically

Fd Application

s # 0,00 e 70

]
Herbicide resistance canpot be reversed in sendd pool or sead Bani in soif
a practical tme frame, In many cases, the
seei pool is unlibely to change hack Controf may stiaplypdisstihrmbptiateed poot is
because there is o fithess penaity. almast comppbiaieetigined cidi i Mt ype

. W@WW“‘MWM@Q&M

nagement Tactics

Proactive R

Strategies to proactively delay herbicide resistance can include
one or more of the following tactics:

Photo.credits from left to tight: ek
finfrady Osers Photo Wrary; Allionz
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Proactive Management: Herbicide Tactics

Herbicide choice requires careful planning so that products with different
rechanisms of action {MOA), or unigue group numbers, and activity on the
same target weeds, are intentionally combined with each other ar sther
weed control practices.

SUSTA;NABLE  Repeated annual use of 4 herbicide with the same
: 1 MDA In the absence of other MOAs or different
managementsirategies can lead o resisfance,

NOT SUSTAINABLE

| Saguani
Broup g

Note: For off kerbleits cpplichtars, i fs ciiticol loopply the lobeled rote af
the correct thne. Managesent siraiegles bused anly on a herbicide
miechapism of agtish clissifidaion systern, of herbiclde grinp numbes moy
ot adequatelpaddress specific and focal needs, Copsuftproduct lobels ond
Hhe qisi @ of yanrforaf fars Iaflst for miore ik iR,

Proactive Management: Herbicide Tactics

The main schemes for applying herbicides with different mechanism of action
{(MOA] to manage herbicide resistance are;

These options can provide the Hexibility to choose
the best fit or combinations of fit for local agrnamic

operations.

Mixture
appdication

Sequantially
throyghout
season

Axross
muttiple
SRASONS

Sote: For of fiedfclde.applications; Tr.ds critheal ta apply the lobsled rate vt the correct time, Manogementsivetegivs dosed oody
sheaniss of wetlon classification syntem, ar Berklclds gro. bes mey sot adequately vddress apecificond
. Z

P
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Proactive

Tank mixing or the use of pre-mixed products with different
mechanisms of action and activity on the same target weed or weeds
can be effective at delaying the onset of herbicide-resistant weeds.
Herbicide rixtures contain roore than one active ingredient.

nagement: Herbicide Tactics

Herbicide mixtires may be marketed as prepaskaged formulations.

HNote: For off hevbicide npplications, itis critical to apply the lubefed rote gt the correct time, Monagemeatsérntegler based pnly
o & hechivide meciioniiin of action cfassification system, e Berbicide groug b, sty notgd tefy it pecificand
{focaf noeds. Consuly product fnbels mid the assh of yeur fpcol grtension sp formure infe

E Proactive Management: Herbicide Tactics

Need for Full Label Rate

Definitions:

= “labeled rate” = Arate or rangs of rates set by herbicide manufacturers to
consistently provide effective control of weed species across growth stages and
site conditions,

= “Low rate” = Arate applied below the labeled rate that may provide effective
control at an individual location; but will not provide consistent control over a
widle range of conditions.

=

Routire exposure tolow herbicde rates can allow a portion of the weed population
to survive, leading to the evolution of herbicidecresistant popuilations.

Weeds can be sxposed to "low rates” due to:
~ fended use of low rates
- Spraying plants lorger than those recommended on the lahel
- Inadegyste coverage of weedsbecause of size, density and/for crop cover
~ |naccurate sprayer calibration, faulty ot ineffective equipment, or mixing errers
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Proactive Management: Mechanical Tactics

Mechanical tactics include technigues such as:

V' Pre-plant tillage
: ’/Strmm zone-tillage ,
¥ In-crop eultivation

V' Past-harvest mowing and/or tillage

" Hand-rogueing betore seed set
AR g w ek Fhata; fmag: Beér

atthe USR8-ARSmag=galiery.

Equiprnent sanitation is also important 1 slow the spread of herbicide-resistant

weeds and waaid seeds,

Ee: P & 101 13
£an qwcw shade sensaiiwz weed specios, whilc innger pe;mds of weed control are
gemaily repuived. for w:d&r row rpacmgs

Phipiveredits! Flicks
Rfgasinie
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I general, cultural practices greatly influence the composition of weeds,
and thelr germination and growth. These practices can also influence the
amount of weaed seed inthe seed bank and the spread of herbicide-
resistant weeds,

anagement: Defined

Reactive management is a style of decision making that acts in
response to events or changes in the field when they ococur with
little to no expectation or anticipation of the events or changes.

5

v Areactive actionis & responseto an
unespected problam.

¥ Reactive management is a necessary
part of land management.

¥ There is no way to plan for everything

that can possibly happen.

The proactive style of dedision
making is preferred in the context , .

. . Above: Comimon rogweed, @ weed that is known to
of herbicide-resistant weeds. b resisiont (o severol herbigides. Phas:imagenumber

12931455 ot image gollery swaviinvasiveorg.
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e
i

used within the same Season  Tactics used Jn seasons after v

oh hias been ide

The timing of the first reactive management tactics may affect the
intensity and number of options necassary to manage herbicide-
resistant weeds in the fulure.

{zee above) will reduce weed density in
subseguent years and can reduce weed

X NSt
ranagement costs in later years. s

LA smalt potck

Early detaction a_nd‘ remadiation prior to ot glyphsaie-
weed sead sat within the same season rasistant Palmer

ENOranh. Bhste
cositesgaf Alan York,

! ) WW\&%W\ e
i . o
MWm

Reactive Management: Same Season

effective when dealing with herbicide resistant weed populations. Becagse
;\.sima‘t‘éons can vary widely, consuftyour local extension specialist for advice,

2

Herbicide Options:

Apply the most effective postemargence herbicide with a different mechanisim of action.
¥ low-level herhicide resistance has been identified, and no other options are availabile,
apply the masimuim labeled rate of the same postemargence foliar herblicide,
Mecharical Qptions:

Cultivation or handrogueing tay be the primary options I some agronomic
erwironments and geographiss,

w

8

[ tn general, these options are imited in their effecti

E wieeths and/or crop stage Hmitations later In the season.

£
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S gy

e

Potential Yield impact of the Failure 1o Manage
Herbicide-Resistant Weed Populations

As a herbicide-resistant weed population increases in density and

When herbicide-
Latar resistont weed
Years management
practices are
implemented
' early, the risks
Pogilation I i0 0% = 50% . ited
selection ncreases infestation nfestation aﬁ:g acigle
with these losses

can be reguced,

5-10% 0-50% 50-50%
pact yvield loss yield loss vield loss

5

Conclusions
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Credits:

This fesson was developed by a WSSA sub-committee and reviewed by the WSSA Board of
Directors-and othar WSSA mambers before being released, The sub-committes was compaserd
af the following individuals.

\\W‘%ﬁ&mmm

w  Wes Everman, PhD {Morth Caraling State Unlversity}
= {es{Glasgon, Phi {Synpenta Crep Protection)
Lyt Ingegnard, PhD {Consultant)
v il Schroeder, PhD hlew Mexico State Unjversity}
5 David Shaw, PhD EMississippi State University)
s John Soteres, PhU {Monsanto Company) {Sub-committee chairman)
#  jaff Stachier, PhD {North Dakota State University and University of Minnesota)
#  Frangois Tardif, PhD {University of Gueiph)

Financial support for this was provided by Global HRAC, North America HRAC, ard WSSA.

Oy thanks are extended to the National Corn Growers Assodiation for allowing us 1o use
training materials posted ontheir website as the starting point for these training lessons,
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Examples of TakeAction materials.

Name: Field Identification of Resistance.
Emphasis: How to identify potentially resistant weeds in the field.

Name: Best Management Practices for Herbicide Resistance.
Emphasis: Lists the best management practices for delaying the selection for and
managing populations of herbicide resistant weeds.

Name: Economic returns.
Emphasis: Discusses the economic benefits of preventing the selection of herbicide
resistant weeds.
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HERBICIDE RESISTANGE
IS NO LONGER JUST

A REGID

_—
T
o
(o]
&
[
Y

IS A NATIONAL THREAT

Though herbicide resistance

has been an issus in partsof

North Amearica for many years,

it's growing in severity, Farmers

have biecome accustomed 10 2

vary sfficient and simpla weed

management strategy - using a

' herbicide-resistant trait with the
associated harbicide - but managing
existing herbictde-resistant

* weads or working to prevent the
developrment of new ones requires
farmers to consider mors complex
weed-managemant strategies.
The accurrence of resistance
on a farm can increase raplaly
and praper identification and
confirmation of resistance is
imperative to timely mitigation,

IERESH

HERBICHIERELISTANCE

e,
( QIANAGEMENT

Tahaletionnlinuds oom
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hat does resistance mm(f like?

Thres indicators of possible herbicide resistance:

Fiald Identifigation and Controd of Slispected Herbicide-Restatant ends st Takedetionfniisedt nom

“Technical editing for this pubfioation vias let by a coamitten oF hi: Wesed Sciance Saciely of Amacios 6VS34), 300 develnped with troding from Hhe soy checkall ‘@(
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hat causes herbicide failure?

9 gut of 10 herbicids failures are due to factors other than resistance.

. Timsof lay: influences spray coverage

ns, temperature,

- HERBHIDERERISTANEE
MANAGEMENT

Fietd Identification and Gontrol of Suspected Herbicide-Resistant Uends . Tekedctnniiniissdz oom

Technicat eoitlng $or this pticatizn was e by 4 comaitisn ol b Wesd Scisate Soctaty f Nmerica JASAY, and dovelopztiuith funding from te sop checkolf. %{
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does herbicide resistance occur?

I ! l EHTH
| PAST | PRESENT —— FUTURE ——|

{Ueeds effectively corteolled Repeated use of the same hierbioide withaut the use Falled wieed control
: af ather hephivides-or other methods of weed vontrol

hat should be done now
EM erbicide resistance is sug@stm?

# a

o
2244
N .
& &
3. 8 %%

‘it the i

it Ltrsatmsnt, and re- traat zf neﬁessaru, using a hermmde ¢
: ,”twﬂ or. 2 :ixifareat wssd-managsmaﬂt practma

E:d
]

tyour ﬁeaiam amima -,exfa}nﬁ:}:; a,'garﬁ: ar others for guidance.

k3
2

ERESTANCE
JENT

Saciety of Bmerica (WESAYL and develupel] with funding froin the shy checkell,

o i g,
: (i
Technteat editing fr s pablication was fed by 3 commilles of the Weed Sfiéﬂt%{’ : ; ( '
@ 4

sy Tledetionlinllieads nom
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Understand the biology
of the weeds prasent.

Use a diversified approach
toward weed management.
Focus on preventing weed-
seed production and reducing
the number of weed sseds

in the soil seedbanl,

Emphastze cultural practices
that suppress weeds by using
crop competitiveness,

meaning rapid-growing
bushy crops do a better
job of suppressing weeds
than slow-growing upright %
craps that praduce few leaves,

5%

Use mechanical and

Plant into weed-free fislds
and then keep fields as
weed-free as possibls.

ﬁ Plant weed-free crop seed. sl

g Scout fislds routinely.

 {Jse multiple herbicide
motes of action (MOAs) that

biological management
practices where appropriate. .

Pravent field-to-fiald and
within-field movement

of weed seed or vegetative
repraductive structures.

S
3
%

5%

o %%
LR

i
Manage weed soed at harvest

and after harvest {o prevent
a buildup of the weed seedbank.

are effective agatnst the ,ﬁﬂ:‘ %;*
most troublesome weads S e’y W Sreat, - Provent an influy
th t ‘i Fap f useeds into s
or those most prane ‘ - 0 n
to herbicide resistance. the fleld by managing
fisld bordars, i

Apply the labeled herbicide rate
at recommended weed sizes.

/

Techinbead etfiting for this-hdograptic s Jod by 3 rommittes uf e Weed Scibnds

Sosioty of Anseizs (WSSA), and dpvaloped with funding from he soy Checkofl,

g e B 2 2
%{ I HERSICIRE-RESIETANCE
( AAANAGEMENT
7
;
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(de Resistance | amagmn‘i (H
restail)

rhicl
orseweed (M

to

He
of H

The results of an economic model exercise conducted through the Weed Science Seclety of America (WSSA), demonstrates that the
henefits of progctive resfstéacemanaqement, specifically with horseweed, can be long-lived, and can substantially increase farm
profits long-term. Depending on cropping system, proactive resistance management increased farmer profits 14-17 percent over.
a 20-year planning harizon, The following contains the results of this study as summarized by a committee of the WSSA. :

BBLLARS PER AGRE

Aecording to but provides

Gearge Frisvald, better weed
Ph.D, University control, higher S v
of Arizana professor, yields and mare sales SOVREANS | . CORN

sroactive resistance manage- raveniles. Farmers can

& seceat sty fga:id {hat, | it fiest vear, proactive management can reducs

ment can pay for itself in as fittle get their initial investment -
as two years. Managing resistance and more -back In as fittle
can involve higher weed-control costs,  as two years,

soybean profits by $17 peraces and con profits by 56 per acre. But by yesr
teat, profils were $14 per e Bigher for soybesns and $40 per acre higher
fo cors, The exbra-profits i the secend year mare s make up for the
iowar profits inthe firstyear,
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~ THEPROFIT
. ADVANTAGE
- OF PROACTIVE
MANAGEMENT CAN
CONTINUE TO GROW AFTER
THE SECOND YEAR. THE CHART
BT RIGHT SHOWS BROJECTED
. j,&%‘%?%&ﬁé& PER-ALRE PROFIT ADVANTAGES.
CORM: Profit advartage over a three-ysar time period
- averages 26 per acre per year, with a profit advantage
- of nearly S60 per acre per year over 4 10-vear time period,
 SOVEBEANS: Profit advantage over 2 five-vear time period

averages S10 per acre per year, with a profit advantage TIME PERIOY (VEARS)

of almast 32[3 el dcre pEr year overa i(} year tine period, ; *Thisse values are In constant fearverthdoliars, attounting for the fact that peap%epace
more welght on'custs and benefits today thm identical costs and berefis in the uture,

CHANBE 1M PER ABRE PROFITS

BETTER WEED CONTROL IS LEADING TO HIGHER
LONG-RUN YIELDS, LONG-RUN AVERAGE YIELDS WHEN
USING PROACTIVE WEED-MANAGEMENT PRACTICES
WERE MORE THAN 6 PERCENT HIGHER FOR SOYBEANS
AND NEARLY 8 PERCENT HIGHER FOR CORN,

“Thue study assumed
baseline yiehds Guithout
weed daimage) staved
fhe same and that eord,
soybedy, snd Chemicat
prices all ose with e
rate of inflation: Applying
thestugy resultste a
repregentative 3,008-a0re
farm i 8 cor-sovhean
eotation over 10 yoars
would show impressive
resuits, Assumptions
shout corrrand soybean

S5 EE, ‘prices, hurticide cosls,

aeed other farm costs are

Al Tarms are different and resulls Wit vary by B fisted i Appendis table

farm. The chart at right shows the cumulative 13 ofthe Livngston and
change in profits over elght years* After just B ;gf; ;*;féif,;;‘f;‘f"m*:{
4-years on a 1000-acre farm, profits would be e USDAERS webshte,
maore than §95,000 greater! This gain would ' : : , '

: [ T - T T T 1 8

surpass 300,000 by the elghth year
VEAR

{18 THOUSARAS)
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horseweed g@%ﬁﬁi
can pmducg up to

Horseweed can gﬁrmmate in the fall
AND AN UTHSTAND LIINTER SBLD TO CONTINUE GROWING I8 THE SPRING.
It can also germinate in the spring before planting,

Fpr corn, soybeans or cotton, ﬁﬁﬁﬁngEQ IS Efﬁ@%&iﬁmﬁﬁ
tn no-till or minimum-tillage sttuations

whsre herbicldss are solely relisd upon for weed managsment prioy 1o planting

Ifn M ntrolled prior to planting,
HORSELUEED CAN CAUSE SIGNIFIGANT VIELD LOSS.

REEEERS
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Example of Global Herbicide Resistance Management materials.

Name: Synthetic Auxin Resistant Weeds.
Emphasis: Discusses the current status of weeds resistant to the auxinic herbicides
including dicamba & herbicide resistance best management practices.
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Synthetic Auxin
Registant Weeds

Despite synthetic auxin herbicides baing
used longer and on a greater area than any
other hebicide machanism of action the
wea infested with synihalic auxdn resistant
weeds is tow in comparison to many uther
herbiclde machanisims of action, Twenly
seven weeds have evolved resisiance 1o
synthetic auxing, This excludes grasses
resistant to quinclorac sines the

Table 1. The ocourrence of synthetic suxin resistant wesds worldwide,

hiochemical machanism of resistance in
these cases appears to differ from other
auxin resistance. Sivleen of the 27 specles
have dosumented resistance to

2.4-03, sevan te MCPA, and six to dicamba.
In the United States six wesd spacles have
evolved resistance o synthetlic auxin
herbicides, with only one, Koohia scopearia,
being widespread and a serlous economic
problem. Globally the most important
synthetic suxin resistant weeds are Kachiz,
Witd Radigh, Cern poppy, and Wild

Mustand, Synthetic auxin resistance in two
other species, tall waterhemp and common
lambsyuarters, are not widespread yet, but
have the potential to become getious
problers in the United States if they arg
not managed prapetly.

This fact shest is an ntroduction o a serles
of fact sheels on auxin resistant weeds,
covaring kochia, wild radish, corm poppy,
wild mustard, tall waterhermp, and commaon
tambsuartsrs,

tales

Amsranthus fuberonlaliis 2008 24-D nifed

Cardius mdans 1981 2,4-0 Haw Zealand

Cardutls pyonooephalus - |1897 FA-D MGPA MOPR Mew Zeatand
Cenlaures cyanus 22 dicambsa Poland

Centaurea solstitialis . | 1988 | plolaram: Unitad States
Chenopodiut aibum 2005 dicamba Mew Zealand

Cirsium arvense 1085 2.4-D, MCPA Hungary, Sweden
Cammeline diffusa 1987 24D United States

Daucus carota , 1857 24D Canara, United States
Dresourainia sophia 2011 MCPA China

Fimbristylis miffscea 11989 24D Malaysia

Galaopsis tefrahit 1488 dicarnba, fluraxypyr, MOPA Canada

Galium aparine Cianis L forosypyr ' China

Glalitm spusium 1998 guincloras Canada

Kovhia scopsra 984 dicamba, furexypyr Unftacd Slates

Lactuna serrfols 047 24D, dicamba, MCPA United Btales
Limnocharis fiava 1695 t24D {riclonesia, Malaysia
Limnophita erecis 2002 24-D Malaysia

Fapaver Hiosas biclee! 2400 Haly, Spain

Ranunoudus acrs 1988 MCPA MNew Zealand
Raphanus raphanistrum 1% 240 , : Australia

Sinapla arvensis 1980 2,4-03, dicamba, dichiorprop, MOPA, mecoprap, picloram Carnads, Turkey
Sisymbiiun orentals 2005 24D : v Avsiralia

Sofiva sessilis 1989 clopyralid, pictoram, triclopyr Mew Zealand

Sondhus olerareus 2015 240 Austialia

Sphenoclea zeylanion 1983 2.4-B blataysia, Phillppines, Thailand
Stollaria media 1655 fliroxypyr, MOPA, mecoprop Ching, United Kingdons '

@ Additional information on herbicide resistance can be found at weedscience.ony
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Rarity of Synthetic Auxin
Resistant Weeds

Gressel and Segel {1982) suggested that
the tow incidence of synthelit auxin
fesistant weeds may be dus & the auninic
herbicides having multiple sites of action,
requining mulliple mutations within an
individual o confer resistance. This seems
a reasonable assumption, howswer in riost
cases {Shapls anvensls, Koolis scopari,
Centaures solstitislls, and Galium spurfun
rasearch have shown resistance 1o be due
o-a single mutation (single geng) with-anly
ane case where resistance was confirmed
by two adilitive genes (Galsopsis fetralit].
Aftemative theorles for the paucity of
synthetic auin resistant weeds are that
resistant mutations are extremely rare, or
that mutations conferdng resistance are
fethal,

Transgenic Crops and
Synthetic Auxin
Resistant Weeds

Synthetic auxin resistant crops {corn,
coftoh, and sovheans} have been
deveaioped to provide an additional
herbicide mechanism of action to help
manage and miligate the evolution of
herbivide resistant weeads. The synthetic
atdn harbicides arg inherently low risk
herbicides for'the selection of herbicide-
resistant weads. Mowsver low risk does not
mean "Ho Risk" and as we have gean with
glyphosate (another low risk herblside) i
synthetic auxing are used over large areas
without sufficient rotation with other
herbicide mechanisms of action and usa of
nar-harbicidal weed confrol strategias then
they are likely select for resistance
relatively rapidly, I used wisely they will
provide a way to extend the life of existing
herhicldes used in these crops.

% Increase in Synthetic Auxin Resistant Weeds Worldwide

Golium sparine

Synthetic Auxin Herbicides

Synthetic aukins ware the first highly
effective, and selective organic herbicides.
They have been used for over 80 years
and are still being used axdensively
worldwide for control of brosdieaf weeds in
roany crops and non-agricultiral areas,
Synthedic auxing gre structurally similar i
the natural plant heemong 1AA and mbmic
their effests to kil weeds.

Best Management Practices

Diversity in waed contrad practices 18 key to
delay and manage herbicide resistance in
wasds. Thisinvolves:

1. Rotation or mixdures of herbicide
mechanisms of action.

2. Using at least two herbicldes a year
from different herbichie mechanisms
of action that are stifl effective on the
parficudar popdation of the target
weed, This may include use of pre-
armergence herbicides.

3. Using culturalfmechanical weed:
cantrol methods including shaliow

Centotas cyanis - i . . ;
2 ) filage b the spring, crop rotation,
’ : Descuiralnis scphia and cleaning equipment,
Amaranihys luberculatus {=A. rudis} - .
Stsymbrium orfsntale - Lachuss semiola 4, Using full herbicide rales ap;ﬂied at
8 w0 Chenopodiin aibm - the comrect weed size and to sarefully
g Rephanius rsphasisrun - Limnophita erocia monitor resulls,
2] - Gofva sessitls ~ . .
s Galgopals felrahit - oot E.  Scouting fields after herbicide
18 Carduus pyonocgphalys application and Sih e
§ Galium spurivm 5 PYOnoGEp: application and sontralling sscapes.
,_% Limnacharls ave Kuchia scoparia
= ) ~ Papaver thoras
10 Shiaps arvensls- See Norsworthy ef. Al Reducing the
Centauren solstiials — Flmbristylismifiacea Risks of Herbicide Roesistance: Best
Ragunoulue scrie ‘ ractices an
5 Stelariamedfa - ? mgenﬁaﬁzﬁm@z&? 26'9; o
: Sphetocfoa zeylanica SCOMINany s L,
Datic: " Carduse nutang - “p N
| Danous carola ? 2012, 68, 5pi, 31 for detailed
X Llrshan svense P s s
: g~ information o resistance managament,
o0 - Gopyneling diffusa
1960 1955 1050 4965 107G 1875 140 1085 1990 J0OB 2000 2008 2010 2016
Year . fan Heap, WeedSclmcs.org 2015
REFERENCES

Rithila ., Hall 1O, Jdohnson WG, Kellsy KB, and Riechers DLE, 2011, Evalulion of Resistance to-Awinic Herbisides: Higlortoal Persgactives, Mechipalsms of Resistance, and Inplica
tans for Broadisal Wead Managament in Agronorls Crops. Weed Soience 59:448
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Appendix - Example Materials
Other Training

e Examples of Monsanto Internal Training slide decks:

o Name: Maintaining Agricultural Productivity through Diversified Weed
Management. Emphasis: Weed management approaches to preserve the utility of
herbicides including dicamba.

o Name: Weed Resistance Update. Emphasis: Example of slide deck used with
stakeholders on herbicide resistance development and management.

e Examples of Monsanto newsletter to stakeholders.

o Name: agknowledge Newsletter. Emphasis: Agronomic topics including

management of herbicide resistance in crops.
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Examples of Monsanto Internal Training slide decks:

Name: Maintaining Agricultural Productivity through Diversified Weed Management.
Emphasis: Weed management approaches to preserve the utility of herbicides including
dicamba.

Name: Weed Resistance Update.
Emphasis: Example of slide deck used with stakeholders on herbicide resistance
development and management.
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TWOAPPROACHES
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Harbinide Application Options
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Thekey elorosnt o
imphemmenting & diversified
weed management DWW
program is {0 have multiple
ptions fouse which have
weiseiapping sotivity aithe
targeted wesds,

Iy ihe absence oF new hetbic
of action, the induslry has used olher
iechnologles such a5 blotechnology
to axpand use of curvent herbicides
by inserling genes tat confer Wulerance
fo-a herblcide in 4 crop thal would
otherwise be kiffed by the herbicide.

fde modes  Clyphosats tolerant crogs
ware one of the firsh herbicide

tolerant crop hivtach piferings.
Naw {raits fhat confer tolerance

to dicnmba are It the
reguiatory approval procass,

Benefits of glyphosate tolerant crops (3T)

The primary benefits of 6T eropsis
directly aliritistatile fo the benelits
of giychusats, namehy

Thessbenalils make
glyphosate an excelient
prisduct forusein
conservaiion Hlags
wystems andin

Value to farmers

Farsnsrs choss glyphosate because of its byord spasirum
of control, ability 1o core! weeds after they menge snd
favarable fealth and safaly profile

Additionatly, fanmers contings fo-find vatiz in the use of
$ 1

I the prs ol glyphosate. resistarst

azevidenced by the fact that ghyphosale use

£ o
programs whisre
glyphosats would
complemant (he zetvinp of
sifver hetbivides and pon-
chernical viged
mansgdment graciices
such a5 use of cover
LIOps.

i conbues i

B3 Kigh in G orops.

{ el angd

Dicamba and
Glyphosate
Combined
Benefits

Cine of the nexd oFHGT crops devil
fuz thiose with pbarance tedicambs:

While dicembigis nil g nsw it e s nawaptionin s0vb
i eollon toconled broadizad spacies, such a8 pabner pigwesad and
waknTiamp, bath of whith heve populstions witre resistance o muliiple
sayheanand cothan Berbitides, ncluding glyphtsats,

3 using bl

s
Lk
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Biversified wead manag
preventing the evolution and spraad of regisfant weed populstions.

Rl i

Managing Weed

1o provide s 4.

pragtices are focused not only on'rttmizing orop vields, but also on delaying or

Thz benefitg 1o implementing DWW programs sonnect with e basie goals of a sustsinabld agricidtural syslem.

TFhe sugsasy of DWW Is contingant an muliiple toels being
gzerving the affsctivensss of
. i

2/2/2017

existinig toola sach 35 glyp ed tent: 3

spchas dicamba-bils

Resistance

teropswill ensure that iarrmrs hawe

the touls newlsd v orderio
CRNES appeasch.

weads i

Henobitg-of diversified wawnd managenmnt: ”

DKL s ovilical o mamtammg the sontdibutions of
herbicides fo Blieag by pres g the
avsiisbility of harbinide macurces.

1R
Byotinn of
s to b derived!

Wil Fnpleternding B8 st practicss forwdad r
wrarsiament Wil redute or aevent the pols
yegistarcs 1o herbinides, Here ard other buty

g

industry and put}iic sactor selentists are working together
to address the issue of herbicide resistance on multiple fronts:

GLYPHOSATE
: RESISTANCE
| | STEWARDSHIP REFORT

e

SRR

Borssnds Trcboidgy 110, GRN4 Ransante Domgang,
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Weed Resistance
Update

Hinois

Pergig gulélory}lgpxcv:k

Wi/ feewwevoutihe comdwatchhys DITVIqun

si@disteUUkdUShoPhe-KHAKG EwiYolg

[T Ry

Ferdtog Regubitig bpgravals
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. Why Care About Herbicide Resistance?

- Require changes in practices
~ Increase the cost
 Reduce herbicide options

 Loss of yield and income

iot et far st fottan ian
Sy roninaye sdsidue,

Sty ApEss

(e300 1€ 2L

20212017

Potential Yield Impact of the Failure to
. Manage Herbicide-Resistant Weed
- Populations

As a herbicide-resistant weed population increases in density and area,
yield potential decreases.

resistant weed
management
practices gare
frsplemented
early, the risks
associated

040 30%
irfestalion

» 50%
infestation

Foputation
increases

initiat
salection

50-80%
ield foss

20-505%
yield hosg

5:30%
yiskd kpgs

Megligible
impact

When herbicide-

with these losses
con be reduced,

F“m‘ﬂng Pegulaiosy Appravals
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-+ Limited or no crop rotation
++ Limited or no-tilage practices

+ Ahigh dependency on a single
product and limited use of other
herbicides

ingReguiatary Appovis:

2212017

Glyphosate-resistant Weed Development inthe U, 8,
2005; 7 species; 17 states

Right Ryegrass {1}
Horseweed fMarestsil (16)
Cownion Ragweed (2)
Tralian Ryegrass{2)

i Glant Ragweed {3}
Waterhemp {1}

O Pabmer Amvaranth {2)

B O Ragil Beasivy, Unbeersibeof Sasoun
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Glyphosate-resistant Weed Davelopment in the U, 8.
2013 12 spocies; 28 states

() Rigld Ryegrass (1)
Horsawand f Marestail (19)
@ Common Ragweed {3} @ Annual Bluegrass {1)
&% Itallan Ryegrass {3) @ Kochia {1)

Glant Ragwead (8) & Johnsongrass (1)

@ Waterhemp {7} & Hairy Fleabana (1)

) Palmer Bovaranth (11} @ Goosegrass (2% -
9 B, Mests Bradley, Brdvernsity of Blasanr!

. 2015 Biggest Challenges

g}m PRETEN WrY g pte St and ;fg sk,
BAPTIRY TR PRt

YHE BESL THEALT; THE REAL IHPACT: THE REAL IHEALTs
i S[}VBEA?‘E FIELDS : 3 ELE AAREL IR BTN
: ¢ )

Feodo Regdibiny )
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, Qénﬁrmaﬁmn of Glyphosate Resistance
~ Waterhemp Over Time

o BOuhARTD

Palmer Amaranth Distribution in lllinois

- Palmer amaranth confirmed in
- counties
. colored orangs or blue

{oaousents

Fandog Regatatosy Appaovts Souiest University of indts
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Marestail: Not All Confirmed Resistance but Very -

Difficult to Manage Past Rosette Stage

J Sumamerannual
' Exhibits differing growth
pattern based on geography

Fenilng Frguhaisiy Agiiest

 Keys to Herbicide Resistance Weed
 Managemant

= Understand the weed
~ Marestail: control in rosstte stage, 2,4-d in burndown
- Waterhemyp: long emergence patlern, overlap residuals
» Use multiple modes of action
= Don't let troublesome weeds emerge
= Make your herbicide applications count
- Use best practices {i.e. right rate, right time, right conditions)
« Consider all management options
~ Tillage, row spacing, fall applications, etc

I Maﬂgww"&mnm e e sk i s v bt it e e e i v i e e ?5;)?\,“\1}(7('\ e
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|  Broad Recommentlations need to start simple,
- as 1, 2, 3...Burndown / PRE | Tank-mix RUP

1) Start Clean - Tillage / Burndown
-~ Tank s with Roundup® agrculiural harbloldes as needed
=~ Usaa residual as needed

2. Apply a FEE Emergence Residual Herbicide
~  Warrant® Herbicide/ Valor® Brands { Authoriy® Brands
- Gelect Based on Technical Fi

3. Aopplya Post Emergence Reskdual Herbicide
= Warrant® Hesbicide or Tenkemiy BUP. (Roundup® agricultural herbicides)

Opporiuity
- Warrant? Herhicids + Cobira® or Flexstar® if glvphosste resistant weeds have
emerged {less than 47
éﬂj;h@ﬂ(l\{xﬂ:rﬂ‘lb ; BT R R

20212017

 Overlapping Residuals

R ol

{ J

, ¥ L J
Prepmerge Restdual Y
{ex. Valorf Authority/ Warrant) Postemerge Residosl
{(ex. Wartant + Roundug)

Parnding Brguiatesy Approats P ominsasos
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Herhicide-Resistant Traits in Crops
The way forward is to diversify

« Crop rotation and herbicide diversity are comerstones for going
forward

 No new herbicide mode of action {(MOA) has been found in 20
years

» More MOA will be used today and in future

§ b Regulafury Approaly ) ) MON z‘ AMNTLE
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Examples of Monsanto newsletter to stakeholders.

Name: agknowledge Newsletter.
Emphasis: Agronomic topics including management of herbicide resistance in crops.
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The lay of the land from a trusted source.
Current News and Updates

Wow —what & crop this has turned out to bel! Late September finds us well
underway with com and soybean harvest in the Delta. Bince we were blessed with
such 8 temperate summesry, we have some very good yields being reported up and
down the Mississippl river for both corn and sovbean acres, and many areas will sot
pounty vield records for both crops, especially i drvland areas.

Cotton defoliation is underway iy most areas and we're already picking in the South
Deita. Yields will show some variabidiity up and down the viver this year, a3 some areas
had a little too much water, Still, some areas have a very good ball load and we will see
aome two and three bale vields out there.

One lssue we have sgen showing up at the and of this season is nutrient deficiency
appeaing as crops are making that last nutrient pull to fill grain and complete the oyels
Potash deficiency in cotion and soybean acres has bean the most prevalent symptom
and is a good rerminder for us 10 put back what we hava removed during this season.
These racord grain yields are removing a ot of nutrdents that must be replaced in ordar
to keep vield potential from plateauing or dropping in 2015, if at all possible, put
together a fall fertility plan arid use those exira pounds of int and bushels of grain to
reinvast in your land. Allowing nutrient levels to drop will cast you, either in vield
potentiad o the cost of applying the nutrients, Nuldent management tends o be a pay
me now o pay me later scenaro, so maks that investment this fall if possibie.

As always, be safe oul there as we proceed through the remaindar of the harvest
season

Larry Ganann
Territory Agranomist, Tennessee

Quikding a Herbicide-Resistant Weed Management
Strategy in Soybean

A comprehensive soybean weed maragement program should include a preplant,
burndown, pre~emargense, in-crop, and possibly post-harvest herbicide
applicatinns to help manage weed competition and stop the spread of tough-to-
oontrol wesd specias.

Muttiple Modes of Action. The addition of herbicides with different miodes of action
info-a weed management program can hizlp 1o manage herbicide-resistant weed
species and alst dacraase the risk of daveloping wesd resistance.

Residual Herbicides, The use of residual herbicides in a soybearn wesd management
program may increass vield polential by reducing wead pressure and lengthern the
amourit of ime for postermergence herbicide applications.

Tirmely Weaed Ramoval. Always control wesds when they are small io help Increass
harbicide efficacy and to protect soybean yield
notential. For every inch of weed height greater
than 4 inchies, & 2 1o 3% visld loss has been
chaaved.! Wesds canofiengrow 1inchin 8o
4 daya.

Germplasm. Soybean product selection is a
critical compaonent of a weed managsment
strategy. Products should be chosen based on
yield potential, disesse {olerances, and other
characteristics, not solely on thelr tolerance 1o
gpecific herbicidas. {cont. on p 2) Figure 1. Glyphosate-resiztant Palmer amaranth,
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BEBRnw,

Building a Herbicide-Resistant Weed Management Strategy in Soybean ({cont, from p 1)

Use full labeled rates. Always
follow and apply labslad rates.
For glyphosate applications,
apply based on the rale
necessary for the most difficull-
to-contral weed in the fisld,
Application of lower than labelad
rates can afiow for weed
sscapes and potentially select
for weeds with herbicide
tolerance.

Burndown

POST
fovar-the-top)
Hecormmendation & incentives: Crap PRD 1o0l. Roundop Beady BIUES ™ herbicides used with Genuity

Crop Management Solulfons;

Management Options

Several tactics are needad to effsciively manags herbicide-
resistant wesd populations. These are aggressive weed species
ihat requrs aggressive managerment factios.

Herbicide programs should include solf residual herbicldes
apz)liﬁd at full recommendsd rates, using multiple modes of
action, and mulliple/overlapping treatments when necessary.
» Tilage can halp bury smiall seeds that require sunlight to
germinate; however, subseguent tillzge may stimidate
gerrmination by bringing seeds back to the surface.’

Table 1. Soybean herbicide recommendations.

Dicamba + AMS (171bs/100 gal}

, t\!amr@ oF Auth&re’ty MTZ + Grammcona@ S!..m
3?‘&11(55 * Wazrant< Herhtmde

» Hand weeding pdoy to sead

set or complets removel of the
herbicide-resistant weeds from
a fisld may ba necessary i the
weed hag set sesd.

Genuity® Roundup Ready 2
Yield® Soybeans. Roundup®
brand agriculiural herbicides,
with the active ingredient
givohosate, are the key

Roundup Ready 2 Yield

""""" soyhean, Along with
giyphosate, residual herbicides are recommended for
eppi‘cat’on especially if glyphosate-resistant weeads are

uspested  {Tabls 1).# Contact herbicides, such as Fexstar®,
are also recormmended o contral emenged givphosate-
ressistant weeds in season Or postermergshoe,

Bources:

! Kamisnskl, ©. 2003, Effect of posternirgenca glyphosale applicstion timing on weed
control and graln visid In glvphosate-rasistant soybean, University of #inols,

* Aezommendation & inpenbives: Crop PhD fool, Roundup Beady PLUS Grap
Managamzot Solutions, hitps/fasww reundupreadyplus.com erifled 80204 4),
F4GRZBOTZ32B

Rs}undup Ready® Xtend Crop System
Pending reguiatory approvals, the Roundup Feady® Xtend
Crrop Syatam I8 designed to help maximize wesd control in
colton and sovbeans through providing more congistent,

flesdble control of weeds, espeaially Tough-to-nanage and

glyphosate-resistant weads, During the 2014 growing

season, trials and ralning locations wers held across the

celntry, including the Midsouth,

Once regulatory approvals are obtained, this innovative crop

systern fw soybeans and cotton will consist of;
« Innovative seed products to be branded as Ballgard I1®
XtendFlex™ cotton, and Boundup Ready 2 Xtend™
soybeans. v

e An erhanced, low-volatility dicarnba-and glyphosate

herbizide to be branded as Soundup Xend™ herbicide
and g straight goods dicarnba formulation to be branded
as XlendiMax™ herbicide.

Upon registration, Monsanto's dicamba formuations, built

with VaporGrip™ Tachnology, will be labsled for use beforg,

at, and after planting crops within the Roundup Ready Xlend

Crops Systern, By using low volatiity forrmulations, in

cormbination with application requirements, growers can

signfficantly reduce the potential for off-targst movement,

compared to commercially available products containing DMA

dicamba,

Bollgard | XtendFlax cotton will have the first stack of

herbicide tolerant technologias in cotten cordaining Genuity®

Roundup Ready® Flex stacked with glyphosate-, dicarmba-,
and glufosinate-olarancs. it will include three different modes
of herbicids action for the most effective wesd management
systam available. Pending regulatory approvals, Boligard Il
MendFlex cotton will help 1o deliver Trusted insect protection
i addition to sfisctive weed control,

Roundup Ready 2 Xtend soybeans will have iolerances o both
giyphosate and dicamba herbicidas by combining, upon
reguiatory approvals, the dicarmba-tolerance tralt with
Ganuity® Bounidup Ready 2 Yield® techrology,

Monsanto has developed a full et of application reguiramsnis
1o educats users on the propsr stewardship practices and
porrect uss of the technology, The Roundup Ready Xiendg
Crop Systerm is devslopad arcund application methods
proven to increase on-target application.

Growers intarestad in the new techiology can get the !d,{e st
information, including stewardship practices, dicambs history
and bienefits, and systern recommendations at:

httpAwww. RoundupReadyPLUS com

This Information s for edusational purposes only and is not an
offer to sell Roundup Ready 2 Xtend, Boligard 1 XtendFlex,
Rourgdup Xtend, or XtendiMax herdicides. Thess products are
not yvet registered or approved for sale or uge anywhere in the
United Siates. 140926072608

AsgrowandDEKALB.com Deltapine.com
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Soil Sampling Reminders

The msset practizal thme for soff sampling is after harvest
and prioy o fall or spring ferlilization, Boill samples should
be taken: at least svery four years, gt the same time of
year, and following the same orop.' The number of
sarnples to collsct and the precision of the test resulls
dependsz on what sampling pattern is used. The quality of
the sarnpling methode greatly influsnces the acouracy of
soll tesl resulla ard the opportunily to make mors aocurate
acil management decislons,

Best Timing

The gptimum tme 1o test 2ol is when growing crops have
thair greatast uptake of nulrients to support plant growth,
Since sampling in the summer is often not practical, the
timeframes after harvest and prior 1o fall or spring fertiization
offer an altemative timing. s not recormmended o sample in
the winter or foo sarly in the spring since results may be
rrisleading due to physical and chermival changss in the soll
from cold temperatures, Due to time constraints, spring
sarnpling may not allow enough time o develop an
approptiate nulrient strategy priar 1o planting, with the
exception of tasting for nitrogen,

Samples: How Often and How Many

it is recommended 10 test solls at least svery four years.
MNutrient availability iz highly influenced by soll and/or
ervironmental conditions, and the seasonal varfation should
ke accounted for when collecting soll samples; especially
whan comparing sofl est resulls across years, Dusto the
dynarmic nature of nutriant variability, sampling shauid occur
al the same ime of vear and following the same grop. Each
field or practical management areg should be sampled
separately. The recommendsd number of soil samples is a
palance betweesn what is ascaptable by the grower frorm both
a-cost and pracision standpoint, Howewer, the numbsr of
samples collected should be sufficient to capturs variability
within the field,

Recormmendations vary for the number of cores taken at each
sampling point with the goal being o collect a representative
sample at each point. Recommended core samples range
from 5 1o 7 corss at sach point up 1o 15 10 20 cores.® if an
area ig known for highly variable soll, then mors cores should
be takenat each point. Tilage also influences the nurmber of
cores required o oblain a representative sample. Due o 1ess
mixing ancd more spatial varation, continual no-till or fields that
do not receive tillage onva regular Dasls will requirg more
cores for each sample (8 fo 12) than a field that receives
tillage regularly.? Sampling depth should be taken according
to the fertilizer recommendations.

Patterns for Sampling

The sampling pattarn impacts the numiber of samples that will
e taken in a field and the precision of soil test results,
Whaole Fleld. If a grower chooges to manage the field as a

single unit, then a single, fepresentative soil sampls should bie
pulled and analyzad from the field. This method may be the
least expensive frorm a soll sampling standpoint; however, it
may not be cheaper fram a fertiizer cost perspective,

For coliection of & representative sample, coliect and
compoatts betwesn 10 and 20 cores foy the fisld, A pattern
which accommodates good reprasentation of the area
sarnplad such as & “Z" ar "W pattern is recommended.
Sampling should avold areas that are Hkely 1o skew results,
such as fertilizer bands, heasdlands, dead furows, areas of
dust patterns along imestone roads, and areas where
stackpiing of composts, manure, or lime havs been placed.?
Collacting the soll cores in a clean, plastic bhucket is
recommeandad. Mix the cores thorcughly befare filing the
sarmple bag 1/2 o 2/3 full,

Grid Bampling. Grid sampling divides a field into individual
squares or rectangles of equal size, often raferred 1o as “grid
celig". Cornmor grid cell sizes inciude 2.5-acre, 4-acra, and 8
-gere grids. GPS is frequently used to identily precise soil
sampling locations.? Five to seven cores from sach grid celt
should be collected and composited. Cores may be taken at
the center of the grid cell and within 30 feet in each direction
from the center of the grid call. Alternatively, a random
coflection of cores throughout the grid cell can be taken, «
Site specific sampling by GPS coordinates is intended 1o help
determine changes over ime by retuming to the exact same
location Tor sampling. Site specific sampling may also he used
to sample at different locations sa that & more complete
picture of nutdent resources over ime is created,
Managemsent Zone Sampling. A management zone is an
area that is ranaged in a similae fashion and differs from
other management zones within a field.® Management zones
within a field can be idertified by a single ar multiple spatial
characteristios (Figure 2). Comimon chasacteristios include soil
type, soil slope, organic matier, yield (production), and sof
alecirical conductivity. Soll samples are collected at random
from within each zone, bulked togsther, and analyzed to
provide an average sample value for sach unit,

Handling
Samples can either
be sent immediataly !
o a festing facifity or |
left to dry in & dust-
free location. Make
sure to thoroughly
complets the soll
irformation shest
provided by the lab,
Information such as

) . . ‘ .« Fgurs 2. Sampling areas based on variation across the feld
CrOppxﬂg h*St_C’ry' soil s Wngicated by differences i soil yps and an old fance fne
ragion, and vield goal

will be used to caleulate recomimendations hassd on the soil
{cont. on p 4}

AsgrowandDEKALB.cam k Deltapine.com
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5, Monhmouth Leaming Center
et 1677 80th Strest
HYIY Mormouth, 1L 61462

By MBRIANTG

Soil Sampling Reminders (cont. from p 3)

Presorted 5TD
U3, Postage Paid
Monmouth; (L
Permit M. 80

sample. Samplas can be sant to university testing faciliies or test values can take a bit of detective work; | may requirs

te private labs. Avoid sending samples over a weekend.
interpreting Soil Test Results
Ones you bave an acourate and comprahensive field

aszessment from soll sampling, soll testing can be repeated

al the same locations to track fertifty and pH changses over
fime. Or, subsequent sampling can bi redsfined in order to

looking at past farm records or recaling farming in the past,
In summary, the quality of the sampling methods greatly
influsnces the accuracy of soll test results. Anvinvestment in
soll testing s an opportunity to make more acourate soll
management decisions,

Sowrces:
¥ Mailarine, A, and J. Sawyer. Nutrient managersnt: Solf testing. lowa State University

analyze only representative areas of each fisld. Another option Extensiors, NMEF 1. Reviead Septernbar 2003, hitp:Zestansinn.agron.lastate edu

may be o reduce fulure sampling to only problem areas.

By examining tha patlern of variability a grower can learn
mare about his fisld. The patterns of high and low soil

{verifiect BA30/44).

* Hoaft, B. ard T, Peci. Unbversity of lincis Agrenonty Handbodk. Chapter 11: Soll
Tesling and Ferliiity. hitpiertension.cropsclillincis.edu {verifiad 8/30/14).

¥ Bawyer, J. e gl. Take a good soil samplie 10 help rake good decisions, lowa State
Univarsity Extension. PM 287. Hevized Septambar 2003, {varified 8/30/14).

property values rmay be tisd to soil type or slops, or they may 14UDZE0TA04T

help explain vield variability. Interpreting the variability in sofl
This fnk i for ed only and fznel an offar o sell Boundup Xlend™, Xendifax™, Bollgard H® KtendFlei®< or Roundugp Heady 2 Xband ™. These products are not yetregistered of approved foy
sele or uss anywharein e Unad States.
& Sfradion fu i n piltiple Yaclers including 31!1‘"6%{{ g wmid:}on of ﬁw regutatory pms; The information presemied heveln is provided foy educational purposes oaly, and is nol and shali not be
congined as an offor fo sell, or g eocomimendation 1o use, sayt for my PUspoS iis 2 vichatoryel fedes! law o promote or offer 1o selt en nregistered regtickds,
Muonsante Company iss memher ot 4 Thmugh B i {ETS 18 ave commernciaized in acoodance with ETS Frouct Lausch Stewardehip Guidance; and In compdienns with Morisanto’s
Prlicy for Commeaiaization of Eiaiechmlng;’f-nw @J Plart Pro e cHify {. rops Co talized products have bam appeoved forimpor into key axpor o s 9 functioning requiaby sysiems, Any criop of
miaterizt peoduned fom this preitct oo sely ; sxsed of s 1t trige where ali o buive been granted fon of rational and infernational favi 1n aove matesial

containing tlotéeh tralts acruss boundanies
Aoundup Teohnology® inntudes Morsnrnts

fmt ps(rm“red Qiowess showitd {alk to thelr grain hend Br OF p(oduc.( purchaser to conlirm i
Bk St {resulis may vary, and porfoamance reay vary Kom location fo

incdivator of regulls you may obtalnas oo groe«fﬂq soif and wea}hfsr crsndf*im‘: may vary, Growers should evaluate data from swltiple oeationsand yaars whansver pos

ALWAYS READ AND FOLLOW PESTICIDE LABEL DISECTIONS: Roundng Ready@ Sraps soptsin genes ihat confer inferance 1o glphiosate, the aclive ingradiant in Roundup® brand agdtulrst herbidides. Roundup®

Lying position for s product.
o0 atwd from yerr to-year, WS resul may notbean
galile.

< in ot states. WarrantB Herbicids may bae subject o use restyittions I some states, The distdbution, sxle, oruse

brand agriculiiral herticides wil Wi conps that are not tolesast to ghphospte, b isnot

proparionsl guantities in advancé, Asgrow anif the X Designd),
Technotogy®, Roundtip Weathar AN, Roinc, o

G
of an wivedisteced pesticideis a vindation of faderal and/or stalefaw ard s stdolly profibited, Check with your joeal & dealer or representativa for the product regisiration status in
applicabie fsbaling for each product miust be fh the posseasion of the user at e time of applleation. Follow appliceble uss instuctions; incfuding applcation ralas, precautions and m
miuie, Monsanto has ot tested B3 tank mix product formitations for compatinlity or perdormance ofher than specificelly isted by brand name. Ahvays predetermine the mmpali)
v, Boligard (40, DEHALR and Design®, DEKALBE), Genulty®, Roundup PowerMAN®, Houndup Ready 2 Yisld®, Roundup Peady®, Foundup

noiup®, Roundup Ready PLUSE, VaporGRp™, Warrant® ‘s Ktehdibax are tademisis of Monsento Technotgy LU, Deffaping® and Leaf Design® ars
regitered trademands of Monsante Sompariy, LiberbLink and the Water Dsopéﬂt Daslgn®is & registered iraemark of Bayer. Flaxstardl and Grammons® are reg\krﬂf»d wadeimkeof 4 Syngenta qroup company, Ruthoriy® is 2

your state, Tank miskires: The
Ao of sach privduct vsed In fhe tank
ef ianl hdures by wiking sma

ir of FMG (e ton. Valon s & mgi irardemark of Valent US.A. Comoration: A8'other

restrinled tse pesticidets) dhd may not be registered In &l states. Tha distdbution, safe, or use of an urveglstered pectiride is a violatinn of federal ardfor statie low and i strictly peofibited, Che
focal dealzt or product representative for the product registration status In your state. Boligard 1 €2014 Monsanto Sompany. 140810152450 081 1140R8

des are this property of thelr respoctive owners. Some of the pradustis} discussed b

AsgrowandDEKALB.com Deltapine.com
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Appendix - Example Materials
Technology Use Guide Pertinent Pages

e Pertinent pages to Xtendimax from the Technology Use Guide. Emphasis is on weed
management including the practices to delay the selection for and manage existing
populations of herbicide resistant weeds.
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page Xaf 8

Weed Management

Monsanto believes product stewardship §s a fundamental component
of customer service and responsible business practices. Monsento Is
comraitted 1o the proper useared long-term effectivensss of its
meoprietary herbicide brands through 2 four-part stewaydship
program: developing appropriste weed rontrol recommendations,
continuing research to refine and update recommendations, education
on the importance of effective weed managenwnt and responding to
repeated weed control inguiries through a product performance
evaluation progess,

As leaders in the development and stewardship of Roundup® apgricul-
tural herbicides, the Roundup Beady” Xtend Crop Sysiero and ather
praducts, Monsante invests significantly in research.conducied in
conjunction with academic sciesnitists, extension specialists and crop
consultants, that inchides an evaluation of the factors that can
contribute to the development ol herbicide resistance and how o
properly manage weeds 1o delay theselection for hecblcide resistance.
Visit RoundupReadyPLUS.com for practical, best practices-based
informiation on reducing the visk for development of dicamba- or
glyphosate-resistartt seeds and for manuging the sk on a field-by-
field basis. In addition, visit the Weed Science Soctety of America at
wssa.net lo areess herbicide resistance traindng lessons that provide
in-depth educational information,

Group NMamber

Glyphosate, the active ingredisnt in products such-as Roandup
WeatherMAX®, Roundup PowerlMAX" and Roundup PowerMAX" 11,
is & Gyoup 9 herbicide based nn the mechanism of action dassifieation
systems of the Weed Science Socisty of America. Using the same system,
glufosinate, the active ingredient in Liberty® brand herbicides, isa
Group 10 herbicide, and dicambe, the active ingradient in XtendiMax™
with VaperGrip™ Techumology, is a Group 4 herbicide, Any weed
population may contain plants paturally vesistant to any herbicide
group. Such resistant weed plants may not be effectively sinanaged when
using an horbicide that theweed plant is resistant to, bot miay be
effectively managed wiilizing another herbicide atone or in mixtures
feom different herbicide groups andfor by using cultursl or mechanical
practices, Consull your local braud vepreseitative, state cooperative
extension servive, professional consultants or other qualified authoritics
to-determine appropriate actions for treating specific resistant weeds.

Waeed Managsroent Recommendations

Proactively inplemienting diversified weed control strategies to help
minimize selection for weed populations resistant £0 one or more
herbicides is recommended, & diversificd weed management prograin
may include the use of multiple herbicides with different mechanisms
of action and overlapping weed spectrum with or withowt tillage
operations andéor nther cultural practices, Research has demonsteated
that using the labeled rate and following label use divections is
important to delay the selection for resistance, Scouting aflera
herbicide application is importan becanse it can facilitate the early
identification of weed shifts andfor possible herbicide-resistant weeds

and thus provide direction on fature weed managrment practices,
One of the best ways lo manage reststant populativns Is to mplement
measnres to avaid allowing weeds to reproduce by seed or to prolifer-
ate vegetatively. Cleaning equipment between sites and avoiding
movement of plant materiel between sites will greatly aid in retarding
the spread of resistant weed seed,

Tn the Roundup Ready® Systern and Ruwndup Ready” Xtend Crop

Systern itds important to start with a clean field, using either a

borndown herbicide application or tillage, and lo oplimize herbicide

performance by controlling weeds early when tey are small and

actively growing,

In sunumary,

o Start with a clean feld, free of weeds:

« Use o diverse set of weed control tonls; incloding residual herbicides
that use a different mechanism of dction.

« &dd other herbicide producs, at the right rate and timing for
pustemergenice weed control as allowed by the product label,

» Control weed escapes and remove weeds before they set seed.

The Rowmdup Ready PLUS* Crop Management Solutions by Monisants
is based upon the principle of growers implementing diversified weed
management pragrams in Roundup Ready and Roundup Ready Xtenid
Crop Systems ws described above. Iis composed of recammendations
and ncentive programs. Roundup Resdy PLUS represents Monsantos
cormmitivent fo providing solutions te futners to help avoid and/or
wianage herbicide resistance 1o glyphosate and other herbicides in the
Roundup Ready and Roundap Ready Xtend Ceop Systesn. Formore
information visit RoundupReadyPLUS.comi.

Monsanto supports the Take Action partnership. Tabe Action ban
industry-wide partership between university weed scientists, major
herbicide providers and organizations representing corn, cotton,
sorghuny, soybean and wheat growers to help them manage herbicide-
resistant weeds. The Take Action effort
encourages the development

of a proactive strategy Lo manage herbicide-
resistant weeds that incorporates a diverse
set of controls. To find ontmore, visit
TakeActionOnWeeds.com, or contact
your local extension office,

Pcamba- or Slyphosate-Besistant Weeds

Monsanto investigates and studies new claings of potential dicaniba-
or glyphosate-resistant weeds. Report any incidence of repeated non-
perinrmiance of Mounsanto branded glyphosate or dicamba products
ona particular weed to the appropriste company representative, logal
retailer or connty extensionagent, When dicarnba- or glyphosate-resis-
tanit weed bintypes ave confirmed, Morganto provides recommended
control measures, which may indude additional herbicides, tank-mixes
{whien not restricted on the label) or cultural practices. Monsante
actively communicates all of thisinformmation to growers through
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Read and follow all product labeling before muking in-crop of other applications of Monsanty bramded glyphosate herbicides,
Monsanto branded dicaniba herbicides or nsing any other pesticide, Forsupplemental labels ar fact sheets for Monsanto prod-
ucts, call 1-800-768-6387. Monsanto does net restrict your ability to use aiy herbicide so Tong as the product is specifically
registered and labeled for in-crop useon the applicable crop. Read the productlabel or coutact the product manufacturer if you
have gquestions about BEPA or state approvals for in-crop use. MONSANTO DOES NOT MAKE ANY BEPRESENTATIONS,
WARRANTIES OR RECOMMENDATIONS CONCERNING THE USE OF PRODUCTS MANUFACTURED OR MARKETED
BY OTHER COMPANIES INCLUDING BUT NOT LIMITED TO THOSE THAT ARE LABELRD POR USE ONCROPS CON-
FAINING MONSANTO TECHNOLOGIES. MONSANTO SPECIFICALLY DISCLAIMS ALL RESPONSIBILITY FOR THE USE
OF THESE PRODUCTS IN'CROPS CONTAINING ROUNDUP READY TECHNOLOGIES. ALL QUESTIONS AND COM-
PLATINTS ARISING FROM THE USE OF PRODUCTS MANUBACTURED OR MARKETED BY OTHER COMPANIES OR THE
PERPORMANCE OF MONSANTO TECHNOLOGY IN CONNECTION WITH THE USE OF SUCH PRODUCTS, SHOULD BE

DIRECTED TOQ THOSE COMPANIES.

roultiple channels, inchading the herbicide label, weedscienceorg,
supplementad labeling, this TUG, media and written communications,
Monsanto’s website RoundupReadyPLUS.com, and grower meetings.
Monsante will report avally any inability to control likely dicamba
resistant weeds at wwwiHerbicideResistanveInformation.con.

Growers must be sware of, and proactively manage for, dicamba-or
glyphosate-resistant weeds in planning thelr weed control program,
Haweed is known 1o be resistant to dicamba or glyphosate, then g
resistant population of that weed is by definition no longer controlied
with labeled rates of dicamba or glyphosate herbicides. Roundup
WeatherM AX?, Roundup PowerMAY™ and Roundup Power MAXS Tl
are not warranted to cover the filure to control glyphosate-resistant
weed populations; Xtendimay with VaporGrip Techrology is not
warranied fo cover the failure to control dicamiba-resistant weed

populations.

Becommendations for Managing Besistant
Weeds in Boundup Ready® and Houndup Ready®
Erenud Crop Systems

Various weed biotypes are knowiy to be resistant to glyphosate and
dicamba. Por the curvent weed control recommendations for dicarba-
ot glyphosate-resistant weed biotypes, refer to RowndupReady PLUS,
comn. A complete list of specintest labels can be located at waww,
monsanto.comyproduocts/Pages/mads-Iabels.aspx: Approved labely;
inchuding supplemental labeling, must be in the possession of the uger
at the time of peaticide application and can be obtained by calling
1-B00-768-6387 or by contacting vour State Pesticide Lead Agency for
more fiformation,

Glyphosate Endangered Species Inibiative
Reguirement

Before making an application of any glyphosate-hased herbicide
product, licensed growers of crops containing Roundup Ready
{echnology must access the website pre-serve.org to determiue
whether any mitigation reguirenients apply to the planned application
to those craps, and must follow all applicable requirements. The
mitigation measures deséribed on the website are appropriate for all
applications of any glyphosate-based herbicide troall crop lands,
Growers making only ground applications ter cxop land with a use rate
of less than 3.5 1ba, of glyphosate aed A ave not required to access the
website. If'a grower does not have web aoress, the seed dealercan
decess the website on belall of the grower to determine the applicable
requirernents, ar the grower can call 1-800-332-3111 furassistance,

Tank-miving with Boundup WeatheyMAX®,
Roundup PowsyMAR? and Boundup PowerMAYR I
Heshicides

Roundup WeatherMAX, Roundup PowerMAX and Boundup
PowerBAX 1 ave products sold for in-orop use with the Roundup
Ready System in 2017,

Roundup WeatherMAX® Roundup PowerMANS Foundup PowerMAX® }

Tanle-mixtures of Roundap WeatherMAY, Roundup PowerMAX and
Roundup PowerMAX II with insecticides, fungicides, micronuirienis
oy foliar fertilizers ave 1ot reconumended as they oray result in veduced
weed control, crop injury, reduced pest control or antagonisim, Refer
i the product label, supplemental lebeling or fact sheets published
separately by Monsanto for the Roundupagricaltural herbicides
tank-mix recommendations,
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Growers should follew recommended weed management guidelines
when managing Bollgard” 3 XtendFlex”, Bollgard 1I* XtendFlex® and

XtendBlex™ cotion, Growers of Bollgard 3 XtendFlex” and Bollgard 11
KtenddFlex cotton must fillow the required refuge options, practicing
IRM and managing target and non-target pests as described in the

Boligard 3 XtendFlex and Bollgard [T [RM Grower Guide.

Weed Managsment

Monsantn O
Exoelienos ‘i‘im}:«;’}i \sif :
Monsante procucts are commercialized in accordance with ETS Product
Launch Stewardship Guidanee; and b compianse with Monsantos Policy
for Cominercialization of Biotechmolugy-Derbeod Pl Products in
Commadity Crops, Avof November 1, 2016, this product has been
approved for tmport i Australia, Mexdon, Tapan and Camda Any orop

ar miaterfal produced from this product can ouly be exported to, or used,
processed orsold i countties where all nécgssary Fegilafon ¥ apptovals
five béen grasted. It isa violation of rissional and international law:to
nigve material containing biotech traits sernse boundavies intoinations
where importds not pernsitted: Growerg shonlid tatk e their grain handler
on product purchasear to confirm their buying posiricn for this product,
Growers should vefer to Iotradestatus.com fir any updated information
ondmpaort country approvals.

‘Woed control in cotton is essential to help maximize both fiber yvield and
quality potential. Cotion is very sensitive fo early season weed competition,
which can result in nnsceeptable stands and/or reduced yield potential,
Raollgard 3 Xiend¥Flex, Brdlgard 1 XtendFlex and XtendFlex cotion will
pravide additional weed contyed optinns for uee hefore, at and after planting.

Select timing of application based on the most difficuli-to-control weed
speciesin your field.

Pest-divect or hooded sprayers can be used to achidve more thoroiigh spray
coverage on weeds, and can allow the use of other approved herbicides to
controf fough weads,

Residual herbicidefs) may b applied as either a preemergence {including
preplant incorporated), postemergence; sud/or Tayby application as allowed
ot the dabel of the specific produst being tsed. Weeds growing al the time
of the residual herbivide application will need to be ventrolled using a post-
erergence herbicide,

Various weed biofypes are knows to be resigtant fo glyphosate, For the current
weed controd recomemendations for glyphosate-resistant weed bictypes, refer
o RoundepReadyPLUS comeor coll 1-800-768:6387. A complete list of
specimen lebels can be located at wwwanonsanto.com/products/Pages/
msds-Tabelsaspx. Approved labels, induding supplemental labeling, for
Roundug” agricultomt herbictdes nusst be in th possession of the user atthe
tirne of pesticide spplication and can be obtatned by calling 1-800-768-6387
or by corttacting your State Pestivide Lead Agency for mors information.

Revornraeralations

Foltew all pesticide product labeling. If there is any conflict between these
recommendations and the applicable pesticide produdt labeling, the
pesticide product labeling controls, Foltow thie recommendations below to

help minimize the risk of develaping herbdcide resistance in Bollgard 3

HtendFlex, Bollgard I KtendFlex and XtendFlex cottom

+ Sgout fields before and after ench burndown and in-crop application.

« Start with a clean field, using either 2 buradown herhicide application,
residual herbicide or tillage, roaking sure weeds are controlled at planting,

» Add zoll residual Herbicide(s) and cubtural practices as part of a Bollgard 3
FendFlex, Bollgard I XtendPlex wiud KtendFlex cottan weed cantrol
PECRTAI,

— 8Soil residual herbicides are critical to control emerging ghyphesate-
resistant weeds; such as Palmer amaranth.

- Fesidual herbicides should be used-multiple times during the growing
swason i glyphosate-resistant weeds ave expected,

¢ Bv-crop, apply Roundep Weatherd AX® herbicide st & minimum of
22 ozf A when weeds ave Jess than 3" in helght sod tande-mix with another
approved herbicide, if necessary

» When glyphosate-resistant weeds are present sud eoserged, an application
of XtendiMax Herbicide with VaparGrip Technology at 22 az/A should be
applied to weeds 4 inches or less. Liberty herbivide may also be used at 29
to 44 oz/ A when weeds are 3 lnches oo dese, (Please referto Libarty Label).

« Late-gesson control of smerged weeds with sodivessity of control tools will
reduce the patential of adding more seeds to the seedbank

» Equipment should be cleaned before moving from field to field to minimize
the spread of weed seed {as well as nematodes; lnsects and other cotton pests).

» 3t is not racormsnended that XrendiMyer with Vapor Grip Tectinology be
applied more than hwice in a ggagon.

+ Report any incidence of repedted non-performance of Roundup
agricultural herbicides or other glyphosate or glifpsinete products ana
particular weed to the appropriate company representative, local retaier,
or counly extension agent
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Boupdup Wanih
vic Roureing Poveaedid

» May be applied in-crop, from crop emergence upto 7 days prior
to harvest.

« A& maximun rate of 32 oz/A per application may be apphied using
ground application equipment while the maxinuemn i 22 o7/A per
application by ain

= Thereare nogrowth or timing restrictions for sequential applications,

« Four (4) quarts/& {128 oefA) Is the total in-ciop volume alfowed
from emergence fo 60% open bolls,

» A masinum total volame of 44 02/ 4 may be applied between layby
and 60% apen bolls,

» Pogt-directed application of Roundup WeatherMAX, Roundup
PewerMAX or Rousdup PowerMAX 15, either alone or n 4 tank-mix
with another herbicide labeled for postdivected application in cotton,
miay betwed o achiess more thoroogh spray coverage of weeds,

Preharvest Application

« Up to 44 ox/ A nay be applied after cotton reaches 60% open bolls
and before harvest, if needed.

» Application must be made at least 7 days prioy to harvest,

» The maxinm volums of Roundup WeatherMAX, Roundup
PowerMAX or Roundup PowerMAX I that may be used in a single
seas is 5.3 guarts/d (1695 exfA).

Liberiy® Herhicids

« Apply from smergence to early bloom growth stage.

» Sequential applications should be applied at least 19 days after the
first application.

= Up to 87 oz/& of Liberty® can be applied on colton per growing
season orup io 72 02/A i imore than 28 v2/A was used in a single
application. 8ze Liberty Iabed for guidelines onmaximum seasonal
yise raes,

o A tank-mix of Liberty and a Roundup” agricultural hethicide muay
result in reduced grass control,

= D30 not apply within 70 days of harvest,

« Consult product label for full use directions and restrictions.

Hrendiidax™ Herbiokds with Wapwmiioe” Tectawlogy
XrendiMax with VaporGrip Technology moay only be tank-mized
with producis that have been tested and fouind nottoadversely
affect the offsite movement potential of StendiMax with VaporGrip
Technology. A listof those products wiay be found at
www.xtendimaxapplicationrequirements.com.

« May be applied fn-crop, from crop smergence up to 7 days prioy
t harvest,

Cotton, ZtendFlex” Cotton

« Up to 1O /A of dicamba (44 oz/d of KéndiMax with Vaporrip
Technology) may be used preerergence.

« (L3 W/A of dicamba (22 or/A Klendidax with VaporGrip Technology)
may be applied twice postentergence,

« Products must be spplied ina minimmm of 10 GPA carrier volume,

« Sequential applications postemergence may be made at least 7 days
apart,

« Mo tnore thian 2.0 B4 of dicamba taay be used, total, per growing
SERS01.

« For bieat yesults, dicambe based weed management programs oaet
include the use of residual herbicides preemergence aswell as at least
one postemergence application,

» Reporl any incidence of nop-performunse of Xlendidax with
VaporGrip Technology against a particular weed species to your
Monsanto vetailer, representative or call 1-844-RRXTENI

i Safely of ne-Urop Glyphosate Applications
Monsanto has determined that a combination of components in
glypliosate formulations have'the potential to cause beal indury when
applied during later stages of crop growih, Roundup WeatherMAX,
Roundup PowerMAX and Roundup PowerMAK T are the only
Rounchup agricultural herbicides labeled and approved for wse in
Rollgard 3 XtendFlex, Bollgard 1T XKtendPlex dnd XtendFlex cotton.

Leaf injury may occar i the products sve not used according o

the product Iabel, used gt rates higher than divected or if ovedap of
spray occurs in the feld. Growers must confieny that any glyphosate
formulation {0 be used on Bellgard 3 XtendPlex, Roligard Il Xtendblex
and XtendFlex cotton is labeled for use on Bollgard 2 XtendFlex;
Bollgard 11 XtendFlex and XtendFlex cotton and has been tested to
dencusstrate crop safety.

Potentisl fox y Hesponie with In-1
DHeambs Spplicetions

Pustemergence applications of dicamba may cause a leal response

to Bollgard 3 XtendBlex, Bollgard 1f XtendFlex and XendFlex cotton.
The symptoms usvally appear s necratis spots on fully expanded
feaves. Incidence of responas can increase when dicamba is tank-
mixed with ctler herbicides or insecticides To veduce the Incidence
and severity of necrosis, considerincreasing the spray velume 1o 15
GPA or greater and lower adjuvantratet, Bmulsifisble Concentrate
{BC) based products that ave tank mised with products containing
dicamba may increase the severity of the leaf danage,

Gy o
et De fnund ated

Y
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tton, XrendFPlex® Cotton

ferbicide Spplication Windows

rMAY® Appfication Window

- Current Roundup PowerMAX®/Roundup Weathor
. Bressmurgencs : T Bays Frobarst ;
: fergn. , :
{3 s i i : Dok
v Ftendiblax™ with Vagorbrin™ Teshnolagy pplication Windaw ¥
N ;
fi’réveme?gence 7 Days Preharvest i
; Current Glufasinate Application Window H
¥ tha not spay within 70 days o harvast) ¥
o

Priamarnancs Early Bioom

Pra-amergense Pastémargence Flrst Bloom Mid-Blaon Rarvest
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ROUNDUP READY 2

SOVBEANS Roun digg? Re
Roundup Ready 2 Xtend® Soybeans are built on the Genuity” Roundup
Ready 2 Yield” soybean technology and growers will continue to
waximize their vield opportunily through planting the new, elite
genetics on thelr farrm, ae well ag by ustog the weed management
recommendations and incentives provided by Roundup Ready PLUS
Crop Managemernt Sclutions, Roundup Ready 2 Xtend Soybeans lave
tolersnce to glyphosate snd dicarnbal herbicides.

Weed Manasgement

1dy 2 2

{tend® Soybe ans

Acceleron” Seed Applied Solutions
deliver exclusive active ingredients that matver:
For niore nformation, talk to your local
setaller orvisit acceleronsas.con,

Am&w@m@

SEEQAPPUIED SPLOTIONS

Starting clean with a weed-free field and controlling subsequent weeds
when they ate sinallare critical steps to obtaining excellent weed control
and maximum yield potential. The Roundup Ready Xtend Crop
System provides the Hexibility to use the diversity of herbicide tools
necessary to contrel wesds before planting, ot planting and tn-crop,
Bailure to contro} weeds with the right rate, at the vight time and with
theright product, can lead 1o fncreased weed competition, the potential
for selecting for herbicide resistance and possible decreased yield,

Spray labeled XiendiMax™ Herbicide with VaporGrip™ Technology
in-crop from emergence (cracking) up to and incloding beginning
bloom (R} growth stage for unsurpassedd weed control, proven trop

safety and maximum viel poténtial, R1 stage soybeans zid when therg

isan open Hower at one of two uppermost nain-stem nodes.

dicaimbnacid or thedi

Becomomendations

Follow all pesticide product fabeling. Ifthere Is any conflict between

these recommendations and applicable pesticide product labeling, the

pesticide product labeling contrals. Follow the recommendations

below to help minimize the risk of developing glyphosate- andfor

dicamba-resistant weed populations in a Reundup Ready 2 Yield or

Roundup Ready 2 Xtend soybean system:

« Scout fields before and after each burndown and in-crop application,

o Start with a clean fisld, using either a burndown herbicide application,
residual herbicide or tillage; making sure weeds are controlled at
planting, Roundup WeatherMAX and Ktendiblax Herbicide with
VaporGrip Technolvgy are products that can beused for a burndown
spplication.

(MAY salt of dicasibia for use i Rovndup Ready ? Kiond saybians evin if BRA werw tgapprave thase

b Sonsanto wifl notaathorize the sse of dicambs herbicides o ining
herhicides foruse tn Koundhip Ready 2 Xtend soyfuans,
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Roundup Ready 2 Xtend® Soyvbeans

» Incliide a soll-applied residual herhicide such as Rowel* Herhicide,
Valor®, Rowel® BY Herbicide, Valor® XET, Fierce®, Bevee® XU
Gangster® or Authority® brand of products, appliedat au appropriste
rate as Hsted on the label.

= In-crop, apply Roundup WeatherMAX herbicide at a minimuns of
22 ouf A ov apply XtendiMax with VaporGrip Technology at 22 ozfa
before weeds exveed 47 in helght.

« i an additional flush of weeds occurs, apply a sequential application
of Roundup WeatherMAX or Xtendibax with VaporGeip Technology
at 22 o2/ A before weeds exceed 4™ 1 height,

= If using another approved glyphosateagriculiural herbicide or
dicamba herbicide, you must refer to the label booklet oy supplemen-
tal labeling for the use of that praduct on Roundup Ready 2 Keend
Soyheans and follow the label directions,

» Iusing Roundap PowerMAXS or Roundap PowerMAX® 11,
application vates are the samé se for Roundup WeatherMAX,

» Bquipment should be cleaned before moving from field to field to
help minimize the spread of weed seed,

« Report any incidencs of repeated non-perfotmarice of Roundup
agricultural hérbicides or othér glyphosate produsts on & particular
weed to the appropriate company representative, local retailer or
county exiension agent,

Additiona] Information

Weeds such as lambsguarters, waterhemp, pigweed, and glant
vagweed tend to eprrge thyoughout the season, Segaential Roundup
WeatherM AX spplications or the addition of a soil vesiduat herbicide
miay he requived for control of subsequent weed flushes,

Various weed biotypes are known 1o besesistant te glyphosate. For'the

current weed sontrol recommendations for glyphasate-resistant weed
biatypes, refer to RewndupReadyPLUS com or call 1-300-768-6387.

A complete list of specinen labels can be located st mensanto.comy/
products/Pages/msds-labels.aspx. Approved labels, including
supplemental Iabeling, for Roundup agriceiiurel herbicides must be
iny the possesston of the user at the time of pesticide application and
catt be obtained by calling 1-800-768-6387 or by vontsoiing your
State Pesticide Lead Agency for more information,

Variows weed biotypes are known to be resistant to other herbicides as
well, Use herbicides and combinstions of herbicides that will control
the weed biotypes and species that are present on your farm.

FEr

RrendiMea™ with VaporGeip™ Technology
KrendiMax with VaporGrip Technology may only be tanlenized
with products that have been tésted and found not to adversely
affect the offsite moverent potential of XtenidiMax with VaporGrip
Technology. A Hit of those products may be found at
wivwstendimasapplicationrequirerients.oom,

« May be applied in-crop, from crop emergence up to and including
beginning bloom (R1} growth stage,

« Twn 0.5 /A applications of dicamba may be miadi pustentergence,

« Products must be applied in a minimuwe of 10 GPA carvier volume,

» Sequential applications postemergence may be tmadle at least 7 days
apit,

» Mo more than 2.0 /A of dicamba may beused, total, per growing
season.

» For best testdts; dicamba based weed managément programs must
itechude the use of residual hechicides preemsrgence su well as at least
one postemergence application.

» Report any incidence of non-performance of Xrendibfax with

faporGrip Techniology against o paritoular weed species fo your
Monsanto retailer; represenative orcall 1-844-RRXTEND,

Floterisis (RRY:

Stenditax® with VaporGrip® Technalogy Application Window
!

o Brprstmergenty

Beginning Flowsr 1RY
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Message

From: Jeffrey H Birk [jeffrey.birk@basf.com]

Sent: 9/6/2016 5:10:20 PM

To: Rowland, Grant [fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=5b004bc79f1f40b0a181a584a8c64495-Rowland, Grant]

CC: Montague, Kathryn V. [fo=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=c50d485150734f6e85059d64dd80a353-Kathryn V. Montague]; John J§ Arthur
[iohn.arthur@basf.com]; Richard L Braddock [richard.braddock@basf.com]; Ada M Breaux [ada.breaux@basf.com];
Maximilian M Safarpour [maximilian.safarpour@basf.com]

Subject: RE: Proposed meeting with BASF

Attachments: EPA BASF Meeting ENGENIA Agenda.docx

Grant,
| have attached a short agenda for our 9:00 meeting this Thursday to discuss Engenia.
See you then,

Jeff

Jeffrey H. Birk, Ph.D.
Product Registration Manager

Phone: 919-547-2622 Mobile: 919-225-9220 E-Mail; jeffrey.birk@basf.com
Postal Address: 26 Davis Drive, RTP, NC 27709

All contents of this e-mail and any attachments there to are confidential unless explicitly specified otherwise in this e-mail.
If you are not the intended recipient, you are hereby formally notified that any use, copying or distribution of this e-mail, in
whole or in part, is strictly prohibited. Please notify the sender by return e-mail and delete this e-mail from your system.
From: Rowland, Grant [mailto:Rowland.Grant@epa.gov]

Sent: Thursday, August 11, 2016 2:56 PM

To: leffrey H Birk <jeffrey.birk@basf.com>

Subject: RE: Proposed meeting with BASF

Hi Jeff,

| just wanted to let you know | got your message and have been working with upper managemeant to get this meeting
scheduled, 'l let you know as scon as we have a time and date for you.
-Grant

Grant Bowland

Herbicide Branch
Registration Division

Office of Pesticide Programs
703-347-0254

From: Jeffrey H Birk [miaiitoiefirey birk@hbasf.com]

Sent: Friday, August 05, 2016 3:19 PM

To: Rowland, Grant <Rowland. Grant@ens. gow>

Cc: Ada M Breaux <ada.breaux@@basi.com>; John J Arthur <john.arthur@bhbast com>; Richard L Braddock

ED_002084_00054532-00001



<richard.braddock@bast.com>
Subject: Proposed meeting with BASF

Hello Grant,

Ada Breaux, has been speaking with Dan Kenny, and they agreed that it might be best if BASF could get together with a
small group from EPA to talk through the pending DT use registration and Engenia herbicide. | can send a proposed
agenda next week, but it would include a brief overview of what BASF has been doing to address concerns about
dicamba volatility and potential synergy between dicamba and other herbicides. We would suggest that it may also be
helpful to have an open discussion about the dicamba drift issues resulting from the illegal use of dicamba in DT crops
this year, as well as the propose inadvertent dicamba residue tolerances. We would be happy to discuss any other issues
or concerns that EPA is wrestling with over the proposed dicamba DT use decision.

Myself and two or three other individuals from BASF will participate in the meeting. In addition to yourself BASF would
like to suggest that the following EPA individuals participate in the meeting:

Rick Keigwin

Mike Goodis

Dan Kenny

Kay Montague

Representatives from EFED

it would be great if we could find time to have the meeting within the next couple of weeks.

Please let me know if you have any questions, and thank you in advance to trying to setup this meeting.

Have a great weekend,

Jeff

Jeffrey H. Birk, Ph.D.
Product Registration Manager

Phone: 819-547-2622 Mobile: 919-225-9220 E-Mail: ieflrev.hirk&@bas! com
Postal Address: 26 Davis Drive, RTP, NC 27709

All contents of this e-mail and any attachments there to are confidential unless explicitly specified otherwise in this e-mail.
If you are not the intended recipient, you are hereby formally notified that any use, copying or distribution of this e-mail, in
whole or in part, is strictly prohibited. Please notify the sender by return e-mail and delete this e-mail from your system.

ED_002084_00054532-00002



EPA BASF Meeting ENGENIA™ September 8, 2016 Agenda
BASF Regulatory Attendance: Jack Arthur, Jeff Birk, Richard Braddock, Ada Breaux

1. Introduction - BASF’s understanding of the status

2. Tank Mixtures (Synergy) - What is the path forward?
(Halauxifen-methyl example)

3. Spray Buffers: Wind directional vs. 360 degree

4. Timelines and path forward to address label issues post
registration
5. EPA’s response to docket comments

™Trademark of BASF
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Message

From: Jeffrey H Birk [jeffrey.birk@basf.com]
Sent: 4/1/2016 1:36:44 PM
To: Montague, Kathryn V. [fo=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=c50d485150734f6e85059d64dd80a353-Kathryn V. Montague]; Rowland,
Grant [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=5b004bc79f1f40b0a181a584a8c64495-Rowland, Grant]; Corbin, Mark
[fo=Exchangel abs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=1db182663b134e46h3fec580f8e0b5f2-Mark Corbin]

Subject: FW: EFSA - Outcome of the consultation with Member States, the applicant and EFSA on the pesticide risk
assessment for dicamba in light of confirmatory data >> FYI

Attachments: 1008e.pdf

importance: High

Mark, Kay and Grant,

FYI, this may be of interest to help support the low volatility risk for dicamba.
Congratulations on getting the comment period open.

Enjoy your weekend,

Jeff

Jeffrey H. Birk, Ph.D.
Product Registration Manager

Phone: 919-547-2622 Mobile: 919-225-9220 E-Mail; jeffrey.birk@basf.com
Postal Address: 26 Davis Drive, RTP, NC 27709

All contents of this e-mail and any attachments there to are confidential unless explicitly specified otherwise in this e-mail.
If you are not the intended recipient, you are hereby formally notified that any use, copying or distribution of this e-mail, in
whole or in part, is strictly prohibited. Please notify the sender by return e-mail and delete this e-mail from your system.

Furnpean Food Safety Sutharity

Outcome of the consultation with Member States, the applicant and EFSA on the

pesticide risk assessment for dicamba in light of confirmatory data
s Mwww efsa suwropa.sw/en/supporting/pu/ 1008

Summary

Dicamba was included in Annex I to Directive 91/414/EEC on 1 January 2009 by Commission Directive
2008/69/EC, and has been deemed to be approved under Regulation (EC) No 1107/2009, in accordance with
Commission Implementing Regulation (EU) No 540/2011, as amended by Commission Implementing
Regulation (EU) No 541/2011. In 2011 the approval has been amended by Regulation (EU) No 1100/2011,
following the peer review performed by EFSA (EFSA, 2011). It was a specific provision of the amended
approval that the applicant was required to submit to the European Commission further studies in the area of
environmental fate and behaviour by 30 November 2013.

ED_002084_00054789-00001



In accordance with the specific provision, the applicant, Syngenta, submitted an updated dossier in November
2013, which was evaluated by the designated rapporteur Member State (RMS), Denmark, in the form of an
addendum to the draft assessment report. In compliance with guidance document SANCO 5634/2009-rev.6.1,
the RMS distributed the addendum to Member States, the applicant and EFSA for comments on 7 August
2015. The RMS collated all comments in the format of a reporting table, which was submitted to EFSA on 29
February 2016. EFSA added its scientific views on the specific points raised during the commenting phase in
column 4 of the reporting table.

The current report summarises the outcome of the consultation process organised by the RMS, Denmark, and
presents EFSA’s scientific views and conclusions on the individual comments received.

All commenters agreed on the RMS evaluation and conclusions relating to the information provided by the
applicant to address the confirmatory information requested by the European Commission.

ED_002084_00054789-00002
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APPROVED: 11 March 2016 PUBLISHED: 1 April 2016

TECHNICAL REPORT

Outcome of the consultation with Member States, the
applicant and EFSA on the pesticide risk assessment for
dicamba in light of confirmatory data

European Food Safety Authority (EFSA)

Abstract

The European Food Safety Authority (EFSA) was asked by the European Commission to provide
scientific assistance with respect to the risk assessment for an active substance in light of
confirmatory data requested following approval in accordance with Article 6(1) of Directive
91/414/EEC and Article 6(f) of Regulation (EC) No 1107/2009. In this context EFSA’s scientific views
on the specific points raised during the commenting phase conducted with Member States, the
applicant and EFSA on the confirmatory data and their use in the risk assessment for dicamba are
presented. The current report summarises the outcome of the consultation process organised by the
rapporteur Member State Denmark and presents EFSA’s scientific views and conclusions on the
individual comments received.

© European Food Safety Authority, 2016

Keywords: dicamba, peer review, confirmatory data, risk assessment, pesticide, herbicide

Requestor: European Commission
Question number: EFSA-Q-2016-00162
Correspondence: pesticides.peerreview@efsa.europa.eu

www.efsa.europa.eu/publications EFSA Supporting publication 2016:EN-1008
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Gutcome of the consultation on confirmatory data used in risk assessment for dicamba

Suggested citation: EFSA (European Food Safety Authority), 2016. Technical report on the outcome
of the consultation with Member States, the applicant and EFSA on the pesticide risk assessment for
dicamba in light of confirmatory data. EFSA supporting publication 2016:EN-1008. 9 pp.

© European Food Safety Authority, 2016
Reproduction is authorised provided the source is acknowledged.
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Gutcome of the consultation on confirmatory data used in risk assessment for dicamba

Summary

Dicamba was included in Annex I to Directive 91/414/EEC on 1 January 2009 by Commission Directive
2008/69/EC, and has been deemed to be approved under Regulation (EC) No 1107/2009, in
accordance with Commission Implementing Regulation (EU) No 540/2011, as amended by
Commission Implementing Regulation (EU) No 541/2011. In 2011 the approval has been amended by
Regulation (EU) No 1100/2011, following the peer review performed by EFSA (EFSA, 2011). It was a
specific provision of the amended approval that the applicant was required to submit to the European
Commission further studies in the area of environmental fate and behaviour by 30 November 2013.

In accordance with the specific provision, the applicant, Syngenta, submitted an updated dossier in
November 2013, which was evaluated by the designated rapporteur Member State (RMS), Denmark,
in the form of an addendum to the draft assessment report. In compliance with guidance document
SANCO 5634/2009-rev.6.1, the RMS distributed the addendum to Member States, the applicant and
EFSA for comments on 7 August 2015. The RMS collated all comments in the format of a reporting
table, which was submitted to EFSA on 29 February 2016. EFSA added its scientific views on the
specific points raised during the commenting phase in column 4 of the reporting table.

The current report summarises the outcome of the consultation process organised by the RMS,
Denmark, and presents EFSA’s scientific views and conclusions on the individual comments received.

All commenters agreed on the RMS evaluation and conclusions relating to the information provided by
the applicant to address the confirmatory information requested by the European Commission.

www.efsa.europa.eu/publications 3 EFSA Supporting publication 2016:EN-1008
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Gutcome of the consultation on confirmatory data used in risk assessment for dicamba
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Gutcome of the consultation on confirmatory data used in risk assessment for dicamba

1. Introduction
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Dicamba was included in Annex I to Directive 91/414/EEC* on 1 January 2009 by Commission
Directive 2008/69/EC 2, and has been deemed to be approved under Regulation (EC) No 1107/2009°,
in accordance with Commission Implementing Regulation (EU) No 540/2011%, as amended by
Commission Implementing Regulation (EU) No 541/2011°. EFSA previously finalised a Conclusion on
this active substance on 17 December 2010 (EFSA, 2011). Following the peer review performed by
EFSA, the approval has been amended by Regulation (EU) No 1100/2011°.

It was a specific provision of the amended approval that the applicant was required to submit to the
European Commission by 30 November 2013 further confirmatory information as regard:

+ the identification and quantification of a group of soil transformation products formed in a soil
incubation study;

« the potential for long range transport through the atmosphere.

In accordance with the specific provision, the applicant, Syngenta, submitted an updated dossier in
November 2013, which was evaluated by the designated rapporteur Member State (RMS), Denmark,
in the form of an addendum to the draft assessment report (Denmark, 2015). In compliance with
guidance document SANCO 5634/2009-rev.6.1 (European Commission, 2013), the RMS distributed the
addendum to Member States, the applicant and EFSA for comments on 7 August 2015. The RMS
collated all comments in the format of a reporting table, which was submitted to EFSA on 29 February
2016. EFSA added its scientific views on the specific points raised during the commenting phase in
column 4 of the reporting table.

The current report summarises the outcome of the consultation process organised by the RMS,
Denmark, and presents EFSA’s scientific views and conclusions on the individual comments received.

o S oo el B e v
B ermg OF Rotoaranss
B OIS OF HOrarence

On 22 December 2014 the European Commission requested EFSA to provide scientific assistance with
respect to the risk assessment of confirmatory data following approval of an active substance in
accordance with Article 6(1) of Directive 91/414/EEC and Article 6(f) of Regulation (EC) No
1107/2009. EFSA’s scientific views on the specific points raised during the commenting phase
conducted with Member States, the applicant and EFSA on the risk assessment of confirmatory data
for dicamba are presented.

To this end, a technical report containing the finalised reporting table is being prepared by EFSA. The
deadline for providing the finalised report is 29 March 2016.

On the basis of the reporting table, the European Commission may decide to further consult EFSA to
conduct a full or focused peer review and to provide its conclusions on certain specific points.

! Council Directive 91/414/EEC of 15 July 1991 concerning the placing of plant protection products on the market. O3 L 230,
19.08.1991, p.1-32.

2 Commission Directive 2008/69/EC of 1 July 2008 amending Council Directive 91/414/EEC to include clofentezine, dicamba,
difenoconazole, diflubenzuron, imazaquin, lenacil, oxadiazon, picloram and pyriproxyfen as active substances (Text with EEA
relevance). OJ L 172, 2.7.2008, p. 9-14.

* Regulation (EC) No 1107/2009 of the European Parliament and of the Council of 21 October 2009 concerning the placing of
plant protection products on the market and repealing Council Directives 79/117/EEC and 91/414/EEC. OJ L 309, 24.11.2009,
p. 1-50.

4 Commission Implementing Regulation (EU) No 540/2011 of 25 May 2011 implementing Regulation (EC) No 1107/2009 of the
European Parliament and of the Council as regards the list of approved active substances. OJ L 153, 11.6.2011, p.1-186.

5 Commission Implementing Regulation (EU) No 541/2011 of 1 June 2011 amending Implementing Regulation (FU) No
540/2011 implementing Regulation (EC) No 1107/2009 of the European Parliament and of the Council as regards the list of
approved active substances. 0OJ L 153, 11.6.2011, p.187-188.

& Commission Implementing Regulation (EU) No 1100/2011 of 31 October 2011 amending Implementing Regulation (FU) No
540/2011 as regards the conditions of approval of the active substances dicamba, difenoconazole, and imazaquin Text with
EEA relevance. OJ L 285, 1.11.2011, p. 10-14.

www.efsa.europa.eu/publications 5 EFSA Supporting publication 2016:EN-1008

ED_002084_00054790-00005



- efsa

Gutcome of the consultation on confirmatory data used in risk assessment for dicamba

2. Assessment

The comments received on the pesticide risk assessment for the active substance dicamba in light of
confirmatory data and the conclusions drawn by the EFSA are presented in the format of a reporting
table.

The comments received are summarised in column 2 of the reporting table. The RMS’ considerations
of the comments are provided in column 3, while EFSA’s scientific views and conclusions are outlined
in column 4 of the table.

The finalised reporting table is provided in Appendix A of this report.

Documentation provided to EFSA

1. Denmark, 2015. Addendum to Volume 3 B8 of the assessment report on dicamba, confirmatory
data, August 2015 updated February 2016. Available online: www.efsa.europa.eu.

2. Denmark, 2016. Reporting table, comments on the pesticide risk assessment for dicamba in
light of confirmatory data, February 2016.
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Gutcome of the consultation on confirmatory data used in risk assessment for dicamba

Abbreviations

AR applied radioactivity

DG European Commission Directorate General Health and Consumers

SANCO

EU European Union

MS Member State

RMS rapporteur Member State

TLC thin layer chromatography

www.efsa.europa.eu/publications 7 EFSA Supporting publication 2016:EN-1008
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Gutcome of the consultation on confirmatory data used in risk assessment for dicamba
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Appendix A — Collation of comments from Member States, applicant and EFSA on the pesticide risk assessment for

the active substance dicamba in light of confirmatory data and the conclusions drawn by EFSA on the

specific points raised

4. Environmental fate and behaviour (B.8)

Route and rate of degradation in soil (B.8.1)

No.

Column 1

Reference to addendum to
assessment report

Column 2

Comments from Member States / applicant /
EFSA

Column 3

Evaluation by rapporteur
Member State

Column 4

EFSA’s scientific views on the
specific points raised in the
commenting phase conducted
on the RMS’s assessment of
confirmatory data

(1)

(2)

(3)
(4)

B.8 addendum August 2015,
B.8.1.1.1 route of
degradation in soil pages 3-
10

Vol.B.8.1.1

Vol. 3, B.8.1, Route and
rate of degradation

EFSA: The RMS has provided a transparent
evaluation of the information provided. EFSA
agrees with the RMS conclusions.

NL: Agrees with the conclusion of the RMS.
Point 2 raised by the applicant is not strong.
By dividing the total amount in two or three
equal amounts. At day 8 and day 16 one
component of this TLC spot can be twice
above 5 %. However, only indirect data is
available to show that this is not the case. As
already mentioned NL agrees with the
conclusion of the RMS that it very unlikely
that one metabolite of these TLC spots are

above the 10% of the AR or twice above 5%.

FR: No comment.
Applicant: agrees with the RMS conclusions

RMS: EFSA agrees with our
conclusions.

RMS: NL agrees with our overall
conclusion.

RMS: Applicant agrees with our
conclusions.

Addressed

Addressed

Addressed
Addressed

www.efsa.eurapa.eu/publications

EFSA Supporting publication 2016:EN-1008
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Gutcome of the consultation on confirmatory data used in risk assessment for dicamba

&jzg &w»%

FATE and behaviour in air (B.8.7)

No. @ Column il Column 2 Column 3 Column 4
Reference to addendum to  Comments from Member States / applicant / Evaluation by rapporteur EFSA’s scientific views on the
assessment report EFSA Member State specific points raised in the
commenting phase conducted
on the RMS’s assessment of
confirmatory data
(1) B.8 addendum August 2015, EFSA: The RMS has provided a transparent RMS: EFSA agrees with our Addressed
B.8.7.2 rate and route of evaluation of the information provided. EFSA  conclusions.
degradation in air pages 10- agrees with the RMS conclusions.
12
(2)  Vol.B8.7.2, pl1 NL: Typo in the reference RMS: A corrigendum to the Addressed
Monitoring_bestrijdingsmiddelen_opperviakte  addendum has been issued,
water (2000-2004) with a correct reference to the
opperviaktewater should be oppervlaktewater Dutch monitoring data.
(3) Vol.B.8.7 NL: agrees with the RMS that long range RMS: NL agrees with our Addressed
transport is NOT a critical issue conclusion that Long range
transport is not a concern.
(4) FR: No comment. Addressed
(5) Vol. 3, B.8.7.2 Summary of  Applicant: agrees with the RMS conclusions RMS: Applicant agrees with our = Addressed
rate and route of conclusions.
degradation in air
Other comments
No. | Column i Column 2 Column 3 Column 4
Reference to addendum to = Comments from Member States / applicant / Evaluation by rapporteur EFSA's scientific views on the
assessment report EFSA Member State specific points raised in the
commenting phase conducted
on the RMS’s assessment of
confirmatory data
5(1) | B.8. Addendum: FR: Conclusions as proposed by RMS DK are RMS: FR agrees with our Addressed

Confirmatory Data

agreed. Both points are considered as
addressed.

conclusions — both points are
addressed.

www.efsa.eurapa.eu/publications

EFSA Supporting publication 2016:EN-1008
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Message

From: Montague, Kathryn V. [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=C50D485150734F6E85059D64DD80A353-KATHRYN V. MONTAGUE]
Sent: 5/23/2017 5:21:09 PM

To: 'MARVIN, THOMAS [AG/1920]' [thomas.marvin@monsanto.com]
Subject: RE: Dicamba Updates?
Hi, Tom,

| didn't forget about you, just swamped. Trying to get answers for each of your questions, | will give you a call or email as
soon as people have gotten back to me with the information.

Best Regards,
Kay

From: MARVIN, THOMAS [AG/1920] [mailto:thomas.marvin@monsanto.com]
Sent: Friday, May 19, 2017 3:23 PM

To: Montague, Kathryn V.

Subject: Dicamba Updates?

Kay,

Can we connect by phone today or early next week to touch base on: 1) status/PRIA for Roundup Xtend; 2) status of
Roundup Xtend baseline query per my 5/6 email; 3) Dan mentioned last week that EPA had some label revisions to
Xtendimax | should contact you about; and 4) status of outstanding synergy assessments for Xtendimax tank mixes per
my 5/8 email. Our biggest priority is #1.

Thanks,
Tom

Tom Marvin

Director, Federal Regulatory Affairs
1300 | Street, NW

Washington, DC 20005

Cell: 314-308-6836

Desk: 314-694-7901

This emall and any attachments were sent from a Monsanto emall account and may contain
confidential and/or privileged information. If you are not the intended recipient, please
contact the sender and delete this email and any attachments Immediately. Any
unauthorized use, including disclosing, printing, storing, copying or distributing this
emall, 1s prohibited. All emalils and attachments sent to or from Monsanto emall accounts
may be subject to monitcring, reading, and archiving by Monsanto, including its
affiliates and subsidiaries, as permitted by applicable law. Thank vyou.
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Message

From: Montague, Kathryn V. [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=C50D485150734F6E85059D64DD80A353-KATHRYN V. MONTAGUE]
Sent: 4/10/2017 8:18:02 PM

To: BHAKTA, TINA [AG/1000] [tina.bhakta@monsanto.com]
Subject: RE: can we talk today?
Hi, Tina,

| don’t have much of an update from EFED yet. | know they are still finalizing the veg vigor and field volatility

DERs. Once they have those, the remaining work will be determining if the results of those studies cause the buffer to

be increased or otherwise modified (e.g., 360 degrees vs wind-directional). Both Mark Corbin and Monica Wait are out
of the office this week; | plan to have a discussion with them when they return next week, so we can see where we are
with the Roundup Xtend timing.

| will look for the Cotoran email, and see if by chance we’ve already cleared dicamba + fluometuron for synergy. If not,
I'll have to request that our reviewer add that to the list of ones he’s working on, as there is no self-certification option
at this point for the synergy clearance.

Best Regards,
Kay

From: BHAKTA, TINA [AG/1000] [mailto:tina.bhakta@monsanto.com]
Sent: Monday, April 10, 2017 9:24 AM

To: Montague, Kathryn V. <Montague.Kathryn@epa.gov>

Subject: can we talk today?

Hi Kay,

I know you are extremely busy but hoping that we can connect today. Wanted to understand whats left for RU Xtend as
we really need to understand potential timing delays and | sent another email to approve us enabling one herbicide,
cotoran, which has fluometuron as we have our wind tunnel data ready to submit- this is a product that is needed
immediately for cotton in the south, there are no patents. | am happy to put in submission with us taking on the self-
certification.

N N : Cell Phone /EXx. 6 : N N
My mobile is best iso let me know if we can connect, | can also talk to Grant if you would prefer.

Tina Bhakta Ph.D.
Global Chemistry Expansion Lead, Regulatory

Phone /Ex. 6

0: 314-694-8679

This emall and any attachments were sent from a Monsanto emaill account and may contain
confidential and/or privileged information. If you are not the intended recipient, please
contact the sender and delete this email and any attachments Immediately. Any
unauthorized use, including disclosing, printing, storing, copying or distributing this
email, 1s prohibited. All emalls and attachments sent to or from Monsanto emall accounts
may be subject to monitoring, reading, and archiving by Monsanto, including its
affiliates and subsidiaries, as permitted by applicable law. Thank you.
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Message

From: Montague, Kathryn V. [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=C50D485150734F6E85059D64DD80A353-KATHRYN V. MONTAGUE]
Sent: 4/25/2017 6:48:03 PM

To: Jeffrey H Birk [jeffrey.birk@basf.com]

CC: Grant Rowland [Rowland.Grant@epa.gov]
Subject: RE: Engenia premix with pyroxasulfone herbicide?
Hi, Jeff,

I'll need to run this by EFED. They pretty much require a standard set of data for everything with these uses/products,
so I’'m not sure you'll be able to not do the field flux testing, but | will let you know what they say.

Best Regards,
Kay

From: Jeffrey H Birk [mailto:jeffrey.birk@basf.com]

Sent: Tuesday, April 25, 2017 9:35 AM

To: Montague, Kathryn V. <Montague.Kathryn@epa.gov>
Cc: Rowland, Grant <Rowland.Grant@epa.gov>

Subject: Engenia premix with pyroxasulfone herbicide?

Hello Kay,

BASF is in the process of developing a new end-use-product containing the BAPMA salt of dicamba and pyroxasuifone
herbicide for use in DT cofton and soybeans. BASF expects to be able to submit this new dicamba premix for registration
in 1Q18. In putting the development program together, the question about the need for field flux testing came up. After
discussing internally and considering any impact that this premix may have on the overall volatility characteristics of the
BAPMA salt of dicamba, BASF has concluded that the volatility concern for this proposed premix would be no different
than that for Engenia herbicide, and therefore, no additional field flux data should be required. The reasoning for this
decision is as follows:

¢ The new product contains the BAPMA salt of dicamba, which has already been evaluated for field flux, as
Engenia herbicide.

¢ Pyroxasulfone herbicide is not volatile.
Pyroxasulfone is non-ionic and is not formulated as a salt
There are nec other salt forming components in the product formulation that can degrade the low volatility nature of
the dicamba/BAPMA salt.

e There is no expectation that the volatility potential of this BAPMA salt of dicamba and pyroxasulfcne herbicide
premix will be different than Engenia.

Please let me know as soon as possible if EFED should disagree with this conclusion. Any required field flux studies will
need to be conducted in 2017 to meet cur 1Q18 submission target.
Thanks,

Jeff
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Message

From: Montague, Kathryn V. [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=C50D485150734F6E85059D64DD80A353-KATHRYN V. MONTAGUE]
Sent: 5/23/2017 8:41:55 PM

To: MARVIN, THOMAS [AG/1920] [thomas.marvin@monsanto.com]
Subject: RE: Dicamba Updates?
Hi, Tom,

| do have a draft memo from them, just need to work out with Dan, Grant and EFED how much time we need to wrap
everything up, then I'll get in touch with you about renegotiating. | confirmed we won’t do public process on this one,
so that makes it much faster.

Best Regards,
Kay

From: MARVIN, THOMAS [AG/1920] [mailto:thomas.marvin@monsanto.com]
Sent: Tuesday, May 23, 2017 4:38 PM

To: Montague, Kathryn V. <Montague.Kathryn@epa.gov>

Subject: RE: Dicamba Updates?

Thx Kay, and understand. Hopefully we can talk this week about #1. I am getting requests to escalate given the
limited time to make 2018 production decisions.

Tom

———————— Original Message --------

Subject: RE: Dicamba Updates?

From: "Montague, Kathryn V." <Montague Kathrvnidepa.gov>

Date: May 23, 2017, 12:21 PM

To: "MARVIN, THOMAS [AG/1920]" <thomas marvinfomonsanio.com>
Hi, Tom,

I didn’t forget about you, just swamped. Trying to get answers for each of your questions, | will give you a call or email
as soon as people have gotten back to me with the information.

Best Regards,
Kay

From: MARVIN, THOMAS [AG/1920] [mailtothomas. marvin®monsanto.com]
Sent: Friday, May 19, 2017 3:23 PM

To: Montague, Kathryn V. <Montagus. Kathryn8epa, gov>

Subject: Dicamba Updates?

Kay,

Can we connect by phone today or early next week to touch base on: 1) status/PRIA for Roundup Xtend; 2) status of
Roundup Xtend baseline query per my 5/6 email; 3) Dan mentioned last week that EPA had some label revisions to
Xtendimax | should contact you about; and 4) status of cutstanding synergy assessments for Xtendimax tank mixes per
my 5/8 email. Our biggest priority is #1.
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Thanks,
Tom

Tom Marvin

Director, Federal Regulatory Affairs
1300 | Street, NW

Washington, DC 20005

Cell: 314-308-6836

Desk: 314-694-7901

This emall and any attachments were sent from a Monsanto emaill account and may contain
confidential and/or privileged information. If you are not the intended recipient, please
contact the sender and delete this emall and any attachments Immediately. Any

unauthorized use, including disclosing, printing, storing, copying or distributing this
email, is prohibited. All emails and attachments sent to or from Monsanto emall accounts
may ke subject to moniteoring, reading, and archiving by Monsanto, including its

affiliates and subsidiaries, as permitted by applicakle law. Thank you.

This emall and any attachments were sent from a Monsanto emaill account and may contain
confidential and/or privileged information. If you are not the intended recipient, please
contact the sender and delete this emall and any attachments Immediately. Any

unauthorized use, including disclosing, printing, storing, copying or distributing this
email, is prohibited. All emails and attachments sent to or from Monsanto emall accounts
may ke subject to moniteoring, reading, and archiving by Monsanto, including its

affillates and subsidiaries, as permitted by applicable law. Thank you.
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Message

From: Montague, Kathryn V. [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=C50D485150734F6E85059D64DD80A353-KATHRYN V. MONTAGUE]
Sent: 5/23/2017 8:02:55 PM

To: Jeffrey H Birk [jeffrey.birk@basf.com]

CC: Grant Rowland [Rowland.Grant@epa.gov]; Dan Kenny [Kenny.Dan@epa.gov]
Subject: RE: Engenia premix with pyroxasulfone herbicide?

Hi, Jeff,

EFED feels that your logic/rationale has merit, but would need additional information/data to support the claims before
they could make a determination on waiving the field flux study. You may want to consider developing a “white paper”
on it, with some data and/or citations of data to support your claims, and submitting that as a PRIA R124 (pre-
application determination of waivers) before you finalize your submission plans.

Best Regards,
Kay

From: Jeffrey H Birk [mailto:jeffrey.birk@basf.com]

Sent: Tuesday, May 23, 2017 7:59 AM

To: Montague, Kathryn V. <Montague.Kathryn@epa.gov>
Cc: Rowland, Grant <Rowland.Grant@epa.gov>

Subject: RE: Engenia premix with pyroxasulfone herbicide?

Good Morning Kay,

Just checking to see if you had a chance to get a decision from EFED on the need for field flux data with a dicamba
premix that would not be expected to be different from Engenia alone?

Thanks,

Jeff

From: Montague, Kathryn V. [mailto:Montagus Kathryn @ epa gov]
Sent: Tuesday, April 25, 2017 2:48 PM

To: Jeffrey H Birk <jeffrey birk@bast com>

Cc: Rowland, Grant <Rowland Grant®epa gov>

Subject: RE: Engenia premix with pyroxasulfone herbicide?

Hi, Jeff,

I'll need to run this by EFED. They pretty much require a standard set of data for everything with these uses/products,
so I’'m not sure you'll be able to not do the field flux testing, but | will let you know what they say.

Best Regards,
Kay

From: Jeffrey H Birk [mailto:ieffrev.birk@basf.com]
Sent: Tuesday, April 25, 2017 9:35 AM
To: Montague, Kathryn V. <Montagus. Kathryn@epa gov>
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Cc: Rowland, Grant <Rowland. Grant@epa.gow>
Subject: Engenia premix with pyroxasulfone herbicide?

Hello Kay,

BASF is in the process of developing a new end-use-product containing the BAPMA salt of dicamba and pyroxasulfone
herbicide for use in DT cotton and soybeans. BASF expects to be able to submit this new dicamba premix for registration
in 1Q18. In putting the development program together, the question about the need for field flux testing came up. After
discussing internally and considering any impact that this premix may have on the overall volatility characteristics of the
BAPMA salt of dicamba, BASF has concluded that the volatility concern for this proposed premix would be no different
than that for Engenia herbicide, and therefore, no additional field flux data should be required. The reasoning for this
decision is as follows:

¢ The new product contains the BAPMA salt of dicamba, which has already been evaluated for field flux, as
Engenia herbicide.

¢ Pyroxasulfone herbicide is not volatile.
Pyroxasulfone is non-ionic and is not formulated as a salt
There are no other salt forming components in the product formulation that can degrade the low volatility nature of
the dicamba/BAPMA salt.

¢ There is no expectation that the volatility potential of this BAPMA salt of dicamba and pyroxasulfone herbicide
premix will be different than Engenia.

Please let me know as soon as possible if EFED should disagree with this conclusion. Any required field flux studies will
need to be conducted in 2017 to meet cur 1Q18 submission target.
Thanks,

Jeff
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Message

From: Montague, Kathryn V. [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=C50D485150734F6E85059D64DD80A353-KATHRYN V. MONTAGUE]

Sent: 11/18/2016 7:37:06 PM

To: CUBBAGE, JERRY W [AG/1000] [jerry.w.cubbage@monsanto.com)

CC: Rowland, Grant [fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=5b004bc79f1f40b0a181a584a8c64495-Rowland, Grant]; NYANGULU, JAMES
M [AG/1920] [james.m.nyangulu@monsanto.com)

Subject: Re: Roundup Xtend (EPA Reg. No 524-616) Fast Track Amendment Submission

Hi, Jerry,

You have a pending PRIA action on that, and | thought we were waiting for some additional plant data. I'm actually out
of the office in sick leave now, but | will look into this further next week.

Thank you,

Kay
Sent fro

On Nov

m my iPhone

18, 2016, at 2:06 PM, CUBBAGE, JERRY W [AG/1000] <jerry w.cubbagedmonsanto.com> wrote:

Kay and Grant,

| wanted to make you aware that yesterday (November 17, 2016) Monsanto submitted through the
electronic portal a label extension to add dicamba tolerant soy and cotton uses as a fast track
amendment to Roundup Xtend (M1769 Premix Herbicide) EPA Reg. No. 524-616.

We hope you can move quickly to finalized this label extension.
Please let me know if you have any questions.
Have great weekend.

Thanks
Jerry

Jerry W. Cubbags, Ph.0.

Monsanto Company

800 N. Lindbergh Bivd.

C3518NCINA

Creve Cosur, MO 83167

Office. 314-884-7350

Cell: 636-236-8884

Email: sy subbags@monsanio.com

This emall and any attachments were sent from a Monsanto emall account and
may contain confidential and/or privileged information. If you are not the
intended recipient, please contact the sender and delete this emaill and any
attachments immediately. Any unauthorized use, including disclosing,
printing, storing, copying or distributing this email, is prohibited. All
emails and attachments sent tc or from Monsanto emaill accounts may be subject
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to monitoring, reading, and archiving by Monsanto, including its affiliates
and subsidiaries, as permitted by applicable law. Thank you.
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Message

From: Montague, Kathryn V. [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=C50D485150734F6E85059D64DD80A353-KATHRYN V. MONTAGUE]

Sent: 1/4/2017 8:03:14 PM

To: BHAKTA, TINA [AG/1000] [tina.bhakta@monsanto.com]

Subject: Re: Dicamba

Conference Line/ Ex. 6

Sent from my iPhone

On Jan 4, 2017, at 3:01 PM, BHAKTA, TINA [AG/1000] <tina.bhakta@monsanto.com> wrote:

we cannot get on, the conference code is not valid.

Tina Bhakta Ph.D.
Global Chemistry Expansion Lead, Regulatory

From: Montague, Kathryn V. [mailto:Montague.Kathryn@epa.gov]
Sent: Wednesday, January 04, 2017 2:00 PM

To: BHAKTA, TINA [AG/1000] <tina.bhakta@monsanto.com>

Cc: Kenny, Daniel <Kenny.Dan@epa.gov>

Subject: Re: Dicamba

Ok will set up the line now
Sent from my iPhone

On Jan 4, 2017, at 2:59 PM, BHAKTA, TINA [AG/1000] <tina.bhakta@monsanto.com> wrote:

We will talk discuss all that you have suggested with exception of volatility. So we will
need efed. | can ask about the label questions off line with you.

Tina Bhakta Ph.D.
Global Chemistry Expansion Lead, Regulatory

From: Montague, Kathryn V. [mailto:Montague.Kathryn@epa.gov]
Sent: Wednesday, January 04, 2017 1:58 PM

To: BHAKTA, TINA [AG/1000] <tina.bhakta@monsanto.com>

Cc: Kenny, Daniel <Kenny.Dan@epa.gov>

Subject: RE: Dicamba

Hi, Tina,

So do you no longer need EFED for this meeting? Sounds like more of a labeling
question.

We can’t really discuss another company’s labeling with you. We’ve noted the concerns
you pointed out in your voicemail to Dan, and we will look into those. Are there

more? If we're not going to discuss the volatility or drift topics, not sure if we still need
this call?
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Best Regards,
Kay

From: BHAKTA, TINA [AG/1000] [mailto:tina.bhakta@monsanto.com]
Sent: Wednesday, January 04, 2017 12:46 PM

To: Montague, Kathryn V. <Montague.Kathryn@epa.gov>

Subject: RE: Dicamba

Thanks Kay;

Since we do not have much time can we not discuss the volatility protocol today?? We
have been working with all of our partners to ensure that they are following the same
stewardship as us, only moving those products forward that will not cause an issue from
a volatility stand point.

We would like to discuss a couple of items on the newly approved engenia label on
differences that were not reflected on our Xtendimax label that can apply to our label
too. And an update on the Round up Xtend data review.

Thanks and talk to you soon

Tina Bhakta Ph.D.
Global Chemistry Expansion Lead, Regulatory

From: Montague, Kathryn V. [mailto:Montague.Kathryn@epa.gov]
Sent: Tuesday, January 03, 2017 4:29 PM

To: BHAKTA, TINA [AG/1000] <tina.bhakta@monsanto.com>
Subject: RE: Dicamba

Hi, Tina,

it will be RD {me, Dan, Grant) and EFED (Mark Corbin, Monica Wait, Chuck Peck, and
possibly others). Based on our previous conversations, | believe we should be
discussing:

- <!--[if IsupportLists]--><!--[endif]-->Revisions to Appendix A (the drift protocol
for tank mixes) to use data for M1768 as the “baseline” vs data for M1691

- <!--[if IsupportLists]--><!--[endif]-->Possibility and process for adding a
volatility protocol and testing requirement for tank mix partners

- <!--[if IsupportLists]--><!--[endif]-->Status of the tank mix data you’ve already
submitted

Does that agree with your understanding/expectations?

Best Regards,
Kay

From: BHAKTA, TINA [AG/1000] [mailto:tina.bhakta@monsanto.com]
Sent: Tuesday, January 03, 2017 4:48 PM
To: Montague, Kathryn V. <Montague.Kathryn@epa.gov>; NYANGULU, JAMES M
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[AG/1920] <james.m.nyangulu@monsanto.com>; Kenny, Daniel <Kenny.Dan@®epa.gov>
Subject: RE: Dicamba

Hi Kay,
Happy new year! | hope you had a good break.

Can you let us know who else will be attending this call? Is this to discuss the tank
mixing protocol?

Thanks

Tina Bhakta Ph.D.
Global Chemistry Expansion Lead, Regulatory

From: Montague, Kathryn V. [mailto:Montague.Kathryn@epa.gov]

Sent: Tuesday, January 03, 2017 2:03 PM

To: NYANGULU, JAMES M [AG/1920] <james.m.nyangulu@monsanto.com>; Kenny,
Daniel <Kenny.Dan@epa.gov>; BHAKTA, TINA [AG/1000] <tina.bhakta@monsanto.com>
Subject: RE: Dicamba

Hi, James,

We can’t use Webex...please call us using the following information:
Diak-in1 Phone /Ex. 6 |

Confcod Phone /Ex. 6

From: NYANGULU, JAMES M [AG/1920] [mailto:james.m.nyangulu@monsanto.com]
Sent: Wednesday, December 14, 2016 1:34 PM

To: NYANGULU, JAMES M [AG/1920]; Montague, Kathryn V.; Kenny, Daniel; BHAKTA,
TINA [AG/1000]

Subject: Dicamba

When: Wednesday, January 04, 2017 3:00 PM-3:30 PM (UTC-05:00) Eastern Time (US &
Canada).

Where: WebEx

When: Wednesday, January 04, 2017 3:00 PM-3:30 PM (UTC-05:00) Eastern Time (US &
Canada).
Where: WebEx

Note: The GMT offset above does not reflect daylight saving time adjustments.
EINE PV FVE TV TNT FVE VS FNE 1% 3

Audio Options

1. Use the 'Call Ma' Button
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Once you have joined onling, click the "Call Me® bution to connect to the audio. This
will ensure you are automatically dialed in 1o your meeting.

2. Direct Digl Numbers

Call-in toll-free number (US/Canada)
Phone /EX. 6 c.in tol number (US/Canada)

Meeting Number; Phone [ EX. 6

WebEx Mobile App

Download the WebEx mobile app to join meetings from your mobile device.

<image002.jpg>|

CODE: MCMIAPT

This email and any attachments were sent from a Monsanto emall
account and may contain confidential and/or privileged
information. If you are not the intended recipient, please
contact the sender and delete this emall and any attachments
immediately. Any unauthorized use, including disclosing,
printing, storing, copying or distributing this email, is
prohibited. ALl emails and attachments sent to or from Monsanto
emall accounts may be subject to monitoring, reading, and
archiving by Monsanto, including its affiliates and subsidiaries,
as permitted by appiicable law. Thank you.

This emall and any attachments were sent from a Monsanto email
account and may contain co dential and/or privileged
information. If you are not the intended recipient, please
contact the sender and delete this email and any attachments
immediately. Any unauthorized use, including disclosing,
printing, storing, copying or distributing this email, is
prohibited. All emails and attachments sent to or from Monsanto
emall accounts may be subject to monitoring, reading, and
archiving by Monsanto, including 1its affiliates and subsidiaries,
as permitted by appiicable law. Thank vyou.

This email and any attachments were sent from a Monsanto emall
account and may contain confidential and/or privileged
information. If you are not the intended recipient, please
contact the sender and delete this emall and any attachments
immediately. Any unauthorized use, including disclosing,
printing, storing, copying or distributing this email, is
prohibited. A1l emails and attachments sent to or from Monsantce
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emall accounts may be subject to monitoring, reading, and
archiving by Monsante, including its affiliates and subsidiaries,
as permitted by applicable law. Thank vyou.

This email and any attachments were sent from a Monsanto emall
account and may contain confidential and/or privileged
information. If you are not the intended recipient, please
contact the sender and delete this emall and any attachments
immediately. Any unauthorized use, including disclosing,
printing, storing, copying or distributing this email, is
prohibited. ALl emails and attachments sent to or from Monsanto
emaill accounts may be subject to monitoring, reading, and
archiving by Monsanto, including its affiliates and subsidiaries,
as permitted by appiicable law. Thank you.

This email and any attachments were sent from a Monsanto emall account and
may contain confidential and/or privileged information. If you are not the
intended recipient, please contact the sender and delete this email and any
attachments immediately. Any unauthorized use, including disclosing,
printing, storing, copying or distributing this emaill, iIs prohibited. AllL
emalils and attachments sent to or from Monsanto emall accounts may ke subject
to monitering, reading, and archiving by Monsanto, including its affiliates
and subsidiaries, as permitted by applicable law. Thank you.
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Message

From: Montague, Kathryn V. [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=C50D485150734F6E85059D64DD80A353-KATHRYN V. MONTAGUE]
Sent: 1/4/2017 7:58:04 PM

To: BHAKTA, TINA [AG/1000] [tina.bhakta@monsanto.com]
CC: Dan Kenny [Kenny.Dan@epa.gov]

Subject: RE: Dicamba

Hi, Tina,

So do you no longer need EFED for this meeting? Sounds like more of a labeling question.

We can’t really discuss another company’s labeling with you. We've noted the concerns you pointed out in your
voicemail to Dan, and we will look into those. Are there more? If we're not going to discuss the volatility or drift topics,
not sure if we still need this call?

Best Regards,
Kay

From: BHAKTA, TINA [AG/1000] [mailto:tina.bhakta@monsanto.com]
Sent: Wednesday, January 04, 2017 12:46 PM

To: Montague, Kathryn V. <Montague.Kathryn@epa.gov>

Subject: RE: Dicamba

Thanks Kay;

Since we do not have much time can we not discuss the volatility protocol today?? We have been working with all of our
partners to ensure that they are following the same stewardship as us, only moving those products forward that will not
cause an issue from a volatility stand point.

We would like to discuss a couple of items on the newly approved engenia label on differences that were not reflected
on our Xtendimax label that can apply to our label too. And an update on the Round up Xtend data review.

Thanks and talk to you soon

Tina Bhakta Ph.D.
Global Chemistry Expansion Lead, Regulatory

From: Montague, Kathryn V. [mailto:Montague.Kathryn@epa.gov]
Sent: Tuesday, January 03, 2017 4:29 PM

To: BHAKTA, TINA [AG/1000] <tina.bhakta@monsanto.com>
Subject: RE: Dicamba

Hi, Tina,

It will be RD {me, Dan, Grant) and EFED (Mark Corbin, Monica Wait, Chuck Peck, and possibly others). Based on our
previous conversations, | believe we should be discussing:

- Revisions to Appendix A (the drift protocol for tank mixes) to use data for M1768 as the “baseline” vs data for

M1691
- Possibility and process for adding a volatility protocol and testing requirement for tank mix partners
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- Status of the tank mix data you've already submitted
Does that agree with your understanding/expectations?

Best Regards,
Kay

From: BHAKTA, TINA [AG/1000] [mailto:tina.bhakta@monsanto.com]

Sent: Tuesday, January 03, 2017 4:48 PM

To: Montague, Kathryn V. <Montague. Kathryn@epa.gov>; NYANGULU, JAMES M [AG/1920]
<james.m.nyangulu@monsanto.com>; Kenny, Daniel <Kenny.Dan@epa.gov>

Subject: RE: Dicamba

Hi Kay,

Happy new year! | hope you had a good break.

Can you let us know who else will be attending this call? Is this to discuss the tank mixing protocol?
Thanks

Tina Bhakta Ph.D.
Global Chemistry Expansion Lead, Regulatory

From: Montague, Kathryn V. [mailto:Montague.Kathryn@epa.gov]

Sent: Tuesday, January 03, 2017 2:03 PM

To: NYANGULU, JAMES M [AG/1920] <james.m.nyangulu@monsanto.com>; Kenny, Daniel <Kenny.Dan@epa.gov>;
BHAKTA, TINA [AG/1000] <tina.bhakta@monsanto.com>

Subject: RE: Dicamba

Hi, James,

We can’t use Webenx...please call us using the following information:
Dial-ini™"phone /Ex. 6 |

Conf code Phone /EX 6

From: NYANGULU, JAMES M [AG/1920] [mailto:james.m.nyangulu@ monsanto.com]

Sent: Wednesday, December 14, 2016 1:34 PM

To: NYANGULU, JAMES M [AG/1920]; Montague, Kathryn V.; Kenny, Daniel; BHAKTA, TINA [AG/1000]
Subject: Dicamba

When: Wednesday, January 04, 2017 3:00 PM-3:30 PM (UTC-05:00) Eastern Time {US & Canada).
Where: WebEx

When: Wednesday, January 04, 2017 3:00 PM-3:30 PM (UTC-05:00) Eastern Time (US & Canada).
Where: WebEx

Note: The GMT offset above does not reflect daylight saving time adjustments.
E I FVE JAVE FNT T FVE FNT VT .9 3
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Audio Options

1. Use the 'Call Mg’ Button

Once you have joined onling, click the "Call Me’ button to connect to the audio. This will ensure you are
automatioslly dialed in to your meeting.

2. Direct Dial Numbers

Call-in toll-free number (US/Canada)
Phone /Ex. 6
ONe TEX-B 1 o aitin toll number (US/Canada)

Meeting Number: | Phone /Ex. 6

WebEx Mobile App

Download the WebEx mobile app to join meetings from your mobile device.
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This email and any attachments were sent from a Monsanto emaill account and may contain
confidential and/or privileged information. If you are not the intended recipient, please
contact the sender and delete this emall and any attachments Immediately. Any
unauthorized use, including disclosing, printing, steoring, copying or distributing this
email, 1s prohibited. All emails and attachments sent to or from Monsanto email accounts
may be subject to moniteoring, reading, and archiving by Monsanto, including its
affiliates and subsidiaries, as permitted by applicable law. Thank vyou.

This email and any attachments were sent from a Monsanto emaill account and may contain
confidential and/or privileged information. If you are not the intended recipient, please
contact the sender and delete this emall and any attachments Immediately. Any
unauthorized use, including disclosing, printing, steoring, copying or distributing this
emall, i1s prohibited. All emails and attachments sent to or from Monsanto email accounts
may be subject to moniteoring, reading, and archiving by Monsanto, including its
affiliates and subsidiaries, as permitted by applicable law. Thank vyou.

This email and any attachments were sent from a Monsanto emall account and may contaln
confidential and/or privileged information. If you are not the intended recipient, please

1
contact the sender and delete this emall and any attachments Immediately. Any

unauthorized use, including disclosing, printing, steoring, copying or distributing this
emall, i1s prohibited. All emails and attachments sent to or from Monsanto email accounts
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may be subject to monitoring, reading, and archiving by Monsanto, including its
affiliates and subsidiaries, as permitted by applicable law. Thank you.
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Message

From: Montague, Kathryn V. [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=C50D485150734F6E85059D64DD80A353-KATHRYN V. MONTAGUE]

Sent: 1/3/2017 10:28:39 PM

To: BHAKTA, TINA [AG/1000] [tina.bhakta@monsanto.com]

Subject: RE: Dicamba

Hi, Tina,

it will be RD {me, Dan, Grant) and EFED (Mark Corbin, Monica Wait, Chuck Peck, and possibly others). Based on our
previous conversations, | believe we should be discussing:

- Revisions to Appendix A (the drift protocol for tank mixes) to use data for M1768 as the “baseline” vs data for
M1691

- Possibility and process for adding a volatility protocol and testing requirement for tank mix partners

- Status of the tank mix data you've already submitted

Does that agree with your understanding/expectations?

Best Regards,
Kay

From: BHAKTA, TINA [AG/1000] [mailto:tina.bhakta@monsanto.com]

Sent: Tuesday, January 03, 2017 4:48 PM

To: Montague, Kathryn V. <Montague.Kathryn@epa.gov>; NYANGULU, JAMES M [AG/1920]
<james.m.nyangulu@monsanto.com>; Kenny, Daniel <Kenny.Dan@epa.gov>

Subject: RE: Dicamba

Hi Kay,

Happy new year! | hope you had a good break.

Can you let us know who else will be attending this call? Is this to discuss the tank mixing protocol?
Thanks

Tina Bhakta Ph.D.
Global Chemistry Expansion Lead, Regulatory

From: Montague, Kathryn V. [mailto:Montague.Kathryn@epa.gov]

Sent: Tuesday, January 03, 2017 2:03 PM

To: NYANGULU, JAMES M [AG/1920] <james.m.nyangulu@monsanto.com>; Kenny, Daniel <Kenny.Dan@epa.gov>;
BHAKTA, TINA [AG/1000] <tina.bhakta@monsanto.com>

Subject: RE: Dicamba

Hi, James,

We can’t use Webex...please call us using the following information:
Dialint Phone /EX. 6 |

Confcode! Phone / Ex. 6
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From: NYANGULU, JAMES M [AG/1920] [mailto:james.m.nyangulu@monsanto.com]

Sent: Wednesday, December 14, 2016 1:34 PM

To: NYANGULU, JAMES M [AG/1920]; Montague, Kathryn V.; Kenny, Daniel; BHAKTA, TINA [AG/1000]
Subject: Dicamba

When: Wednesday, January 04, 2017 3:00 PM-3:30 PM (UTC-05:00) Eastern Time {(US & Canada).
Where: WebEx

When: Wednesday, January 04, 2017 3:00 PM-3:30 PM (UTC-05:00) Eastern Time (US & Canada).
Where: WebEx
Note: The GMT offset above does not reflect daylight saving time adjustments.

E VL AV FVE TV VT FVE FNE FNE T2 3

Audio Options

1. Use the 'Call Me' Butlton

Once you have joined onling, click the *‘Call Me’ bution o connect io the audio. This will ensure you are
automatically dialed in to your meeting.

2. Direct Digl Numbers

Phone / Ex. 6 | “all-in toli-free number (US/Canada)
Call-in toll number (US/Canada)

Meeting Number, _Phone / EX. 6

kS

WebEx Mobile App

Downlead the WebEx mobile app to join meetings from your mobile device.

CODE: MC.MIAPRPT

This emalil and any attachments were sent from a Monsanto emall account and may contaln
confidential and/or privileged information. If you are not the intended recipient, please
contact the sender and delete this emall and any attachments Immediately. Any
unauthorized use, including disclosing, printing, storing, copying or distributing this
emall, is prohibited. All emails and attachments sent to or from Monsanto emall accounts
may be subject to monitoring, reading, and archiving by Monsanto, including its
affiliates and subsidiaries, as permitted by applicabkle law. Thank you.
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This emall and any attachments were sent from a Monsanto emall account and may contain
confidential and/or privileged information. If you are not the intended recipient, please
contact the sender and delete this email and any attachments Immediately. Any
unauthorized use, including disclosing, printing, storing, copying or distributing this
emall, 1s prohibited. All emalils and attachments sent to or from Monsanto emall accounts
may be subject to monitcring, reading, and archiving by Monsanto, including its
affiliates and subsidiaries, as permitted by applicable law. Thank you.
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Message

From: Montague, Kathryn V. [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=C50D485150734F6E85059D64DD80A353-KATHRYN V. MONTAGUE]
Sent: 2/10/2017 1:26:11 PM

To: CUBBAGE, JERRY W [AG/1000] [jerry.w.cubbage@monsanto.com]; Rowland, Grant [/o=Exchangelabs/ou=Exchange
Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=5b004bc79f1f40b0a181a584a8c64495-Rowland,
Grant]

CC: NYANGULU, JAMES M [AG/1920] [james.m.nyangulu@monsanto.com]; Dan Kenny [Kenny.Dan@epa.gov]

Subject: RE: HRM Educational plan submission for Xtendimax with VaporGrip Technology (EPA Reg. No. 524-617)

Thank you, Jerry, confirming receipt of your Educational Plan.

Best Regards,
Kay

From: CUBBAGE, JERRY W [AG/1000] [mailto:jerry.w.cubbage@monsanto.com]

Sent: Thursday, February 09, 2017 6:44 PM

To: Montague, Kathryn V. <Montague.Kathryn@epa.gov>; Rowland, Grant <Rowland.Grant@epa.gov>

Cc: NYANGULU, JAMES M [AG/1920] <james.m.nyangulu@monsanto.com>

Subject: HRM Educational plan submission for Xtendimax with VaporGrip Technology (EPA Reg. No. 524-617)

Kay and Grant,

Good evening, |tried today to submit our Educational Plan on Herbicide Resistance Management per the Terms and Condition of
Registration Appendix D for Xtendimax with VaporGrip Technology uses on dicamba tolerant soybeans and cotton (EPA Reg. No. 524-
617, Decision No. 522837, 516207, and 511766) and the Educational plan got corrupted in the upload to the electronic submission
portal. | will have our document specialist try the upload tomorrow again.

Please find a courtesy copy of the cover letter, 8570-1 form, and Educational Plan.
Please let me know that you have received these documents at your earliest convenience.

Thanks
Jerry

Jerry W. Cubbage, Ph.D.

Monsanto Company

SO0 N. Lindbergh Bivd.

CISTN/CINA

Creve Coeur, MO 83187

Office: 314-884-73850

Cell: 636-2368-8884

Email: ferry.w. cubbagefbmonsanio.com

This email and any attachments were sent from a Monsanto emall account and may contaln
confidential and/or privileged information. If you are not the intended recipient, please
contact the sender and delete this emall and any attachments Immediately. Any
unauthorized use, including disclosing, printing, steoring, copying or distributing this
emall, i1s prohibited. All emails and attachments sent to or from Monsanto email accounts
may be subject to monitoring, reading, and archiving by Monsanto, including its
affiliates and subsidiaries, as permitted by applicable law. Thank vyou.
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Message

From: Montague, Kathryn V. [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=C50D485150734F6E85059D64DD80A353-KATHRYN V. MONTAGUE]

Sent: 2/7/2017 9:53:12 PM

To: BHAKTA, TINA [AG/1000] [tina.bhakta@monsanto.com]

CC: Dan Kenny [Kenny.Dan@epa.gov]; Grant Rowland [Rowland.Grant@epa.gov]

Subject: Roundup Xtend (352-616)

Hi, Tina,

Sorry I'm late answering your voice message, I've been running between meetings all day. Since we didn’t reach an
agreement on the renegotiation date, the action has fallen out of PRIA. That said, EFED is still expecting the vegetative
vigor study review back from the contractor by mid-February, and the field deposition data hopefully at the same time
or shortly thereafter. The veg vigor is of course critical in determining how much additional work is remaining to reach a
decision on the premix product. As we discussed previously, if the mix of glyphosate + dicamba DGA is more phytotoxic
than the DGA alone, significant rework may be required to calculate a buffer distance that remains protective. If it
shows comparable or less phytotoxicity than the DGA endpoint, the study can give you a green light on the synergy
requirement for dicamba DGA + glyphosate. We will let you know as soon as possible what our findings are on that, but
| can’t give you a meaningful answer on the exact timing at this point. We'll still need to have your self-certification on
the drift part of the tank-mix requirements, however, before you can add glyphosate to your website as an Xtendimax
tank mix partner. The drift study needs to be done per the Appendix A instructions on the Xtendimax registration
document. Is this something Monsanto has already submitted?

As far as addressing your request to modify the baseline used in the Appendix A protocol, this is better addressed
through a separate PRIA submission. EFED will need to look at several pieces of data to make a determination on this,
and it seems cleaner to handle it on a separate track than to try to roll it in with the other parts of the determination on
the premix product.

I'm about to head out of the office for today, but | will be in the office the rest of the week if you would like to discuss
any of this further.

Best Regards,
Kay

ED_002084_00057158-00001



Appointment

From: Keigwin, Richard [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=151BAABB6A2246A3A312F12A706C0A05-RICHARD P KEIGWIN JR]

Sent: 8/17/2016 10:16:22 PM

To: Keigwin, Richard [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/ch=151baabb6a2246a3a312f12a706c0a05-Richard P Keigwin Jr]; Rowland, Grant
[/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=5b004bc79f1f40b0a181a584a8¢c64495-Rowland, Grant]; Goodis, Michael
[/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=50ed0b%92dc4945b7a808fe8dbc9224f0-Michael Goodis]; Kenny, Daniel
[/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/ch=1be9bb592f144269bcd41dd3abd8abd4-Daniel C. Kenny]; Montague, Kathryn
V. [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=c50d485150734f6e85059d64dd80a353-Kathryn V. Montague]; Cowles,
James [fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=684502c4acad4894b1fed6faelc6d74d-Cowles, James]; Ada M Breaux
[ada.breaux@basf.com]; John } Arthur [john.arthur@basf.com]; Richard L Braddock [richard.braddock@basf.com}

Subject: Meeting with BASF
Location: S12621

Start: 9/8/2016 1:00:00 PM
End: 9/8/2016 2:00:00 PM

Show Time As: Busy

Ada, John and Richard,

Please call (703) 305-7090 when you arrive, and someone will meet you in the lobby.

Meeting Background below:

From: Jeffrey H Birk [mailto:jeffrey.birk@basf.com]

Sent: Friday, August 05, 2016 3:19 PM

To: Rowland, Grant <Rowland Grant@epa.gow>

Cc: Ada M Breaux <agda breauw@bast.com>; John J Arthur <john arthur@bast . corm>; Richard L Braddock
<richard. braddock@bast.com>

Subject: Proposed meeting with BASF

Hello Grant,

Ada Breaux, has been speaking with Dan Kenny, and they agreed that it might be best if BASF could get together with a
small group from EPA to talk through the pending DT use registration and Engenia herbicide. | can send a proposed
agenda next week, but it would include a brief overview of what BASF has been doing to address concerns about
dicamba volatility and potential synergy between dicamba and other herbicides. We would suggest that it may also be
helpful to have an open discussion about the dicamba drift issues resulting from the illegal use of dicamba in DT crops
this year, as well as the propose inadvertent dicamba residue tolerances. We would be happy to discuss any other
issues or concerns that EPA is wrestling with over the proposed dicamba DT use decision.
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Myself and two or three other individuals from BASF will participate in the meeting. In addition to yourself BASF would
like to suggest that the following EPA individuals participate in the meeting:

Rick Keigwin

Mike Goodis

Dan Kenny

Kay Montague

Representatives from EFED

It would be great if we could find time to have the meeting within the next couple of weeks.

Please let me know if you have any questions, and thank you in advance to trying to setup this meeting.

Have a great weekend,

Jeff

Jeffrey H. Birk, Ph.D.
Product Registration Manager

Phone: 919-547-2622 Mobile: 919-225-0220 E-Mail: igilrey birk@basioom
Postal Address: 26 Davis Drive, RTP, NC 27709

All contents of this e-mail and any attachments there to are confidential unless explicitly specified otherwise in this e-mail.
If you are not the intended recipient, you are hereby formally notified that any use, copying or distribution of this e-mail, in
whole or in part, is strictly prohibited. Please notify the sender by return e-mail and delete this e-mail from your system.
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Message

From: CUBBAGE, JERRY W [AG/1000] [jerry.w.cubbage@monsanto.com]

Sent: 10/5/2017 2:20:08 PM

To: Rowland, Grant [fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=5b004bc79f1f40b0a181a584a8c64495-Rowland, Grant]

CC: MARVIN, THOMAS [AG/1920] [thomas.marvin@monsanto.com]

Subject: RE: Master Label Amendment: Xtendimax with VaporGrip Technology EPA Reg. No. 524-617

Grant,

Thanks for your email. We appreciate your efforts in promptly reviewing.

We believe we have addressed the large majority of the changes you have suggested, in going back through your
comments, it looks like there are only a handful of changes we didn’t make. We would be happy to discussed the
differences directly at your earliest convenience.

Thanks

Jerry

Jerry W, Cubbage, Ph.D.

Monsanto Company

700 Chesterfisld Parkway West
FF4326C

Chesterfield, MO 630717

Office: 636-737-9574

Cell: 636-236-8894

Email: jerry.w.cubbage@monsanio.com

From: Rowland, Grant [mailto:Rowland.Grant@epa.gov]

Sent: Wednesday, October 04, 2017 8:47 PM

To: CUBBAGE, JERRY W [AG/1000] <jerry.w.cubbage@monsanto.com>

Subject: RE: Master Label Amendment: Xtendimax with VaporGrip Technology EPA Reg. No. 524-617

Hi Jerry,

| wanted to write back and confirm that we received your email with the Dicamba package and label. Thank you for
that. We are currently reviewing the label and should get back to you with our comments by tomorrow.

One question, | noticed there were a number of areas within the label that did not include the changes that we
discussed during our call last week. Was there any reason for not including the number of the changes we discussed? If
you have any justification for leaving them out, it may help in our review. Thank you.

-Grant

Grant Rowland

Herbicide Branch
Registration Division

Office of Pesticide Programs
703-347-0254
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From: CUBBAGE, JERRY W [AG/1000] [mzilioierny.w.cubbase @monsanto.com]

Sent: Wednesday, October 04, 2017 2:08 PM

To: Montague, Kathryn V. <¥iontague. Kathryn@ena zov>; Rowland, Grant <Rowland. Grant@®epa.gov>; Meadows, Sarah
<bWleadows.Sarah@epa.gov>

Cc: MARVIN, THOMAS [AG/1920] <thomas.marvin®meonsanto.com>; BHAKTA, TINA [AG/1000]
<tina.bhakla@monsanto.com>

Subject: Master Label Amendment: Xtendimax with VaporGrip Technology EPA Reg. No. 524-617

Kay, Grant and Sarah,

Please find attached a courtesy copy of our submission (8570-1, Cover letter, and Amended Master Label). The
submission was completed through the portal (see the attached portal summary).

Please let me know if you have any questions in your review of the Amended Master Label.

Thanks
Jerry

Jerry W. Cubbage, Ph.D.

Monsanto Company

700 Chesterfield Parkway West
FF4326C

Chesterfield, MO 63017

Office: 636-737-8574

Cell: 636-236-8894

Email jerry. w oubbage@monsanio.oom

This email and any attachments were sent from a Monsanto emall account and may contaln
confidential and/or privileged information. If you are not the intended recipient, please
contact the sender and delete this emall and any attachments Immediately. Any
unauthorized use, including disclosing, printing, steoring, copying or distributing this
emall, i1s prohibited. All emails and attachments sent to or from Monsanto email accounts
may be subject to monitoring, reading, and archiving by Monsanto, including its
affiliates and subsidiaries, as permitted by applicable law. Thank you.

This email and any attachments were sent from a Monsanto emall account and may contaln
confidential and/or privileged information. If you are not the intended recipient, please
contact the sender and delete this email and any attachments Immediately. Any
unauthorized use, including disclosing, printing, steoring, copying or distributing this
emall, i1s prohibited. All emails and attachments sent to or from Monsanto email accounts
may be subject to monitoring, reading, and archiving by Monsanto, including its
affiliates and subsidiaries, as permitted by applicable law. Thank you.
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Message

From: Rowland, Grant [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=5B004BC79F1FA0BOA181A584A8C64495-ROWLAND, GRANT]
Sent: 10/5/2017 1:47:23 AM

To: CUBBAGE, JERRY W [AG/1000] [jerry.w.cubbage@monsanto.com)
Subject: RE: Master Label Amendment: Xtendimax with VaporGrip Technology EPA Reg. No. 524-617
Hi Jerry,

| wanted to write back and confirm that we received your email with the Dicamba package and label. Thank you for
that. We are currently reviewing the label and should get back to you with our comments by tomorrow.

One question, | noticed there were a number of areas within the label that did not include the changes that we
discussed during our call last week. Was there any reason for not including the number of the changes we discussed? If
you have any justification for leaving them out, it may help in our review. Thank you.

-Grant

Grant Rowland

Herbicide Branch
Registration Division

Office of Pesticide Programs
703-347-0254

From: CUBBAGE, JERRY W [AG/1000] [mailto:jerry.w.cubbage@monsanto.com]

Sent: Wednesday, October 04, 2017 2:08 PM

To: Montague, Kathryn V. <Montague.Kathryn@epa.gov>; Rowland, Grant <Rowland.Grant@epa.gov>; Meadows, Sarah
<Meadows.Sarah@epa.gov>

Cc: MARVIN, THOMAS [AG/1920] <thomas.marvin@monsanto.com>; BHAKTA, TINA [AG/1000]
<tina.bhakta@monsanto.com>

Subject: Master Label Amendment: Xtendimax with VaporGrip Technology EPA Reg. No. 524-617

Kay, Grant and Sarah,

Please find attached a courtesy copy of our submission (8570-1, Cover letter, and Amended Master Label). The
submission was completed through the portal (see the attached portal summary).

Please let me know if you have any questions in your review of the Amended Master Label.

Thanks
Jerry

Jerry W, Cubbage, Ph.D.

Monsanto Company

700 Chesterfield Parkway West
FF4326C

Chesterfield, MO 630717

Office. 636-737-9574

Cell: 636-236-8894

Email: jerry wooubbagebmonsario.oom
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This email and any attachments were sent from a Monsanto emaill account and may contain
confidential and/or privileged information. If you are not the intended recipient, please
contact the sender and delete this emall and any attachments Immediately. Any
unauthorized use, including disclosing, printing, steoring, copying or distributing this
email, 1s prohibited. All emails and attachments sent to or from Monsanto email accounts
may be subject to monitoring, reading, and archiving by Monsanto, including its

affiliates and subsidiaries, as permitted by applicable law. Thank vyou.
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Message

From: Montague, Kathryn V. [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=C50D485150734F6E85059D64DD80A353-KATHRYN V. MONTAGUE]
Sent: 4/25/2017 6:48:03 PM

To: Jeffrey H Birk [jeffrey.birk@basf.com]

CC: Rowland, Grant [fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=5b004bc79f1f40b0a181a584a8c64495-Rowland, Grant]

Subject: RE: Engenia premix with pyroxasulfone herbicide?

Hi, Jeff,

I'll need to run this by EFED. They pretty much require a standard set of data for everything with these uses/products,
so I'm not sure you’ll be able to not do the field flux testing, but | will let you know what they say.

Best Regards,
Kay

From: Jeffrey H Birk [mailto:jeffrey.birk@basf.com]

Sent: Tuesday, April 25, 2017 9:35 AM

To: Montague, Kathryn V. <Montague.Kathryn@epa.gov>
Cc: Rowland, Grant <Rowland.Grant@epa.gov>

Subject: Engenia premix with pyroxasulfone herbicide?

Hello Kay,

BASF is in the process of developing a new end-use-product containing the BAPMA salt of dicamba and pyroxasulfone
herbicide for use in DT cotton and soybeans. BASF expects to be able to submit this new dicamba premix for registration
in 1Q18. In putting the development program together, the question about the need for field flux testing came up. After
discussing internally and considering any impact that this premix may have on the overall volatility characteristics of the
BAPMA salt of dicamba, BASF has concluded that the volatility concern for this proposed premix would be no different
than that for Engenia herbicide, and therefore, no additional field flux data should be required. The reasoning for this
decision is as follows:

¢ The new product contains the BAPMA salt of dicamba, which has already been evaluated for field flux, as
Engenia herbicide.

¢ Pyroxasulfone herbicide is not volatile.
Pyroxasulfone is non-ionic and is not formulated as a salt
There are no other salt forming components in the product formulation that can degrade the low volatility nature of
the dicamba/BAPMA salt.

¢ There is no expectation that the volatility potential of this BAPMA salt of dicamba and pyroxasulfone herbicide
premix will be different than Engenia.

Please let me know as soon as possible if EFED should disagree with this conclusion. Any required field flux studies will
need to be conducted in 2017 to meet cur 1Q18 submission target.
Thanks,

Jeff
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Message

From: CUBBAGE, JERRY W [AG/1000] [jerry.w.cubbage@monsanto.com]

Sent: 8/16/2016 4:16:58 PM

To: Rowland, Grant [fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=5b004bc79f1f40b0a181a584a8c64495-Rowland, Grant]

CC: NYANGULU, JAMES M [AG/1920] [james.m.nyangulu@monsanto.com]

Subject: RE: Notification to Registrations (EPA Reg. # 524-616 and 524-617)

Attachments: EPA acknowledgement brand 524-616.pdf; EPA acknowledgement brand 524-617.20141002.pdf

Grant,

Please find attached the alternate brand name acknowledgements for EPA Rep. #s 524-816 and 524-617 for you to help
verify,

Hook forward to hearing from you by the end of the day.
Please let me know if you have additional questions.

Thanks,
Jerry

From: Rowland, Grant [mailto:Rowland.Grant@epa.gov]

Sent: Tuesday, August 16, 2016 8:46 AM

To: CUBBAGE, JERRY W [AG/1000]

Cc: NYANGULU, JAMES M [AG/1920]

Subject: RE: Notification to Registrations (EPA Reg. # 524-616 and 524-617)

Hello:

Lunderstand that these two notifications are of importance to vou, and while | am trying to work through them as
guickly as possible, | have been held up by my management while they discuss the accuracy of vour requested alternate
brand name. | do understand that this name has slready besn approved, however that decision was made prior to
recent concerns regarding the Dicamba/Vapor Grip name and the proposed over-the-top uses,

I should have word from my management by the end of the day today and will immediately let vou know what
they have decided. Thank you.

~Grant

Grant Rowland

Herbicide Branch
Registrotion Division

Office of Pesticide Programs
F03-347-0254

From: NYANGULU, JAMES M [AG/1920] [mailto:james.m.nyangulu@monsanto.com]
Sent: Tuesday, August 16, 2016 8:09 AM

To: Rowland, Grant <Rowland.Grant@epa.gov>

Cc: Montague, Kathryn V. <Montague.Kathryn@epa.gov>

Subject: Notification to Registrations (EPA Reg. # 524-616 and 524-617)
Importance: High
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Hi Grant,

| am just following up on your correspondence with Jerry Cubbage with respect to these two registration which required
minor amendments.

1. Updating registration number
2. Adding a previously approved brand name
3. Minor change to the warranty language.

According to Jerry, these were expected sometime in July. Kindly let me know the status of these registration
amendments.

Thanks again for your help with this.
James Nyangulu

US Agency Regulatory Affairs Manager
202-383-2866 (Office
202-304-6594 (Cell)

emall and any attachments were sent from a Monsanto emall account and may contain
dential and/or privileged information. If you are not the intended recipient, please
contact the sender and delete this email and any attachments Immediately. Any
unauthorized use, including disclosing, printing, storing, copying or distributing this
emall, 1s prohibited. All emalils and attachments sent to or from Monsanto emall accounts
may be subject to monitcring, reading, and archiving by Monsanto, including its
affiliates and subsidiaries, as permitted by applicable law. Thank vyou.

emall and any attachments were sent from a Monsanto emall account and may contain
dential and/or privileged information. If you are not the intended recipient, please
contact the sender and delete this email and any attachments Immediately. Any
unauthorized use, including disclosing, printing, storing, copying or distributing this
emall, 1s prohibited. All emalils and attachments sent to or from Monsanto emall accounts
may be subject to monitcring, reading, and archiving by Monsanto, including its
affiliates and subsidiaries, as permitted by applicable law. Thank vyou.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENC Y
WABHINGTON, DO 20480

GFFIOE

&L BAFETY
FEVENTHN

October 31, 2014

Helen E. Mero

Regulatory Affairs Manager
Monsanto Company

1300 1 (Eye) Street, NW
Suite 450 Hast

Washington, DC 20005

Subject: Label Notification per PRN 98-10 — Addition of Alternate Brand Narr 2
Product Name: M1769 Premix Herbicide
EPA Registration Number: 524-616
Application Date: September 25, 2014
Decision Number: 495845

Dear Ms. Mero:

The Agency is in receipt of your Application for Pesticide Notification under Pesticic 2
Registration Notice (PRN) 98-10 for the above referenced product. The Registration ivision
(RD) has conducted a review of this request for its applicability under PRN 98-10 an: finds that
the action requested falls within the scope of PRN 98-10.

The alternate brand name Roundup Xtend with VaporGrip Technology has been added to the
product record.

If you have any questions, you may contact Emily Schmid at 703-347-0189 or via e ail at

schmid.emily@epa.gov.

Mindy Ondish, Acting Product Manager 25
Herbicide Branch

Registration Division (7505P)

Office of Pesticide Programs

Sincercly,

ED_002084_00068373-00001



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, DO 30480

QFFIQE OF CHEMICAL SAFETY
ANE POLLUTION FREVENTION

October 2, 2014

Helen Mero

Regulatory Affairs Manager
Monsanto Company

1300 I Street, NW, Suite 450 East
Washington, DC 20005

Subject: Notification per PRN 98-10 — Alternate Brand Name
Product Name: M 1768 Herbicide
EPA Registration Number: 524-617
Application Date: September 25, 2014
Decision Number: 495977

Dear Ms. Mero:

The Agency is in receipt of your Application for Pesticide Notification under Pesticide
Registration Notice (PRN) 98-10 for the above referenced product. The Registration Division
(RD) has conducted a review of this request for its applicability under PRN 98-10 and finds that
the action requested falls within the scope of PRN 98-10.

The alternate brand name “XtendiMax With VaporGrip Technology” for this product has
been added to our records.

This notification acknowledgement will be uploaded to the Pesticide Product Label System
(PPLS) without a label.

If you have any questions, please contact Mindy Ondish at (703)605-0723 or at
ondish.mindy@epa.gov.

Sincerely,

sy oo

Kathryn V. Montague, Product Manager 23
Herbicide Branch

Registration Division (7505P)

Office of Pesticide Programs

ED_002084_00068374-00001
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